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PRBPACB TO THE FIRST EDITION. 



The foUowiDg work has been undertaken at the request of the 
Council of the Meteorological Office. 

No attempt has been made to treat any branch of the subject in 
detail. The object has rather been to lay before the public a 
sketch of the subject as a whole; giving principles only, and 
endeavouring to explain the methods of preparing weather fore- 
casts and issuing storm warnings. 

Where the author has availed himself of the writings of others, 
he has endeavoured, as far as possible; to give references to the 
originals. 

He is indebted to Mr. R. H. Scott, the Secretary cf the 
Meteorological Council, not only for much assistance in supplying 
materials and references which were required, but more especially 
for the help obtained from un unpublished draft of a jiortion 
of a ** Barometer Manual/' compiled by him for the Office in 
1877. From this he has extracted -several paragraphs relating 
to wind gradients, &c. 

The greater part of the work is however new, and several 
investigations, such as those relating to the classification of 
weather into types, and to the occurrence of periodical weather 
changes, &c., have been undertaken expressly for this publication. 

It must also be understood that the Meteorological Council, 
although authoriring the publication of the work, accept no 
responsibility for the opinions it contains, which are therefore to 
be r^arded as those of the author alone. 

London, May 7th, 1883. 
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PREFACE TO THE SECOND EDITION. 



In this Edition the Author has incorporated the results of eome 
of his researches which have been made since the First Edition 
was written^ besides making various additions and corrections. 

He particularly wishes to acknowledge the assistance he has 
received from Capt. H. Toynbee, of the Meteorological Office, 
not only in pointing out some small inaccuracies^ but also in 
calling attention to various, passages which might appear obscure 
to those who were not thoroughly conversant with the subject. 

(Si^^ned) E. Abercromby. 

London^ November 15th, 1885. 
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CHAPTER I. 

SYNOPTIC CHARTS. 

' The earlieat atago of Meteorology ia every country has always 
been the collection of popular weather prognostics, referring to 
the appearance of the sky or the movements of nnimala ; and 
everywtiere these observations lead lo a coneidcrable success in 
forecasting weather. For the last 150 years the indications of 
the barometer, as observed by each solitary observer, have been 
added in all civilized countries to the older weather lore, and witli 
increased power of forecastin'f. But within the Inst 25 yeara a 
new method lins been introduced of comblnin;; on a chart the 
observations made at tlic same instant at a large number of places, 
especially with regard to the relative height of the barometer. 
These maps are cnllod synoptic charts, and round them a totally 
new science hns grown up, which has developed a vastly inireased 
power of forecasting. The problem of forecasting weather by 
means of prognostics and the observer's own barometer will always 
be of value at sea and in rural places, but will only be casually 
alluded to in this work. 

Our object is to place bclorc the reader, in an elementary form, 
a brief account of the modern method of forecasting weather by 
means of synoptic charis ; and though the general principles laid 
down hold all over the world, the details will refer to Great 
Britain only. It may also be remarked that the whole systent 
of synoptic forecasting, as this may be called, depends entirely 
on the observed association of different sets of phenomena, and is 
totally independent of any theory of atmospheric circulation. 

Synoptic cbarto are so adled from a Greek word meaning "a 
general view," that is, over a large tract of country, and those 
prepared iit the Meteorological Office ai-e constructed in the 
following manner. Every morning at 8 o'clock pimclually, 
telegraphic reports are sent up to London from about 30 alation:" 
in the United Kingdom, giving the height of the barometer and 
thermometer, with the direction and force of t!ie wind, to'fetUw 



with the actual stiite of the weather. Practically the weather 
changea are eo rapid that these reports must he seat by telegraph 
to be of any use. 

Here is a portion of such a re[Jort : — 
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A blank iniip is then tuken, and the first thing done is to mark 
at each slation the height of the barometer. Lines are then 
drawn through all those places where the prei^sure is equal. If 
two Btationa have exactly the pressure require<l, they are simply 
joined, but If neither ha^ the pressure wanted, we draw n line 
between them to as to divide the distance propnrtionally. Thus 
from the data junt given, if we wanted to draw the line of 29 ' 5 
inches, we should have to draw it proportionally between London, 
where the pressure is29"48 inches, and Oxford, where it is 29-56 
inches, and it would pusa much nearer London than before. Lines 
HO drawn are called " ieobaric lines " or shortly " itobars," from two 
Greet words sifjnifymg " equal weight," because tliey pass tlirough 
places where the barituietric pressure is equal. They are by far 
the most important element in forecasting, and the greater portion 
of this work will be occupied in showing the relation of wind nud 
weather to the different shapes whicli llieae lines assume. 

After the isobars, tlie direction of tlie wind is marked by 
arrows, which are always sup^iosed to fly with the wind and have 
a number of "filches " proportional to the force of the wind, 

The force of the wind is estimated by the Meteorological Office 
on what is universally known as " Beaufort's scale." 
this system all possible forces or velocities are estimated < 
arbitrary scale o£ 0-12, or from calm to hurricane force, 
intermediate numbers refer to the number of knots that ; 
man-of-war can make per hour, or the extent of canvas wluch the 
wind permits her to carry. The scale is as follows ; and we have 
added in the last column the estimated equivalent velocity in miles 
per hour of the arbitrary numbers in the first column, being that 
adopted in the Meteorological Office. 



On 
in an 
Tiie 



Calm. 

1 Light air 

2 Light breeze 

3 Gentle breeze - 

4 Moderate breeze 

5 Fresh breeze 

6 Strong breeze 

7 Moderate gale • 

8 Fresh gale 

9 Strong gale 

10 Whole gale 

11 Storm - 

12 Hurricane - 



BEAUFORTS SCALE. 



} 



Or, that to which she could 
just carry in chase, full and 
by - 



Velocity 

ofwind 

in miles 

per hour. 

3 

8 

18 

18 

28 

88 

34 



Or, just sufficient to give steerage way. 
Or, that in which a well-conditioned man- f 1 to 2 knots, 
of-war, with all sail set, and clean ftill,<< 8 to 4 knots. 
J would go in smooth water from - ( 5 to 6 knots. 

"^ ''Royals, &c. 

Single-reefed topsails, 
and topgallant sails. 
Double-reefed topsails, 40 

jib, &c. 
Triple reefed topsails, 48 

&c. 
Close-reefed topsails, 56 
and courses. 
Or, that with which she could scarcely bear close-reefed 65 

main-top-sail and reefed foresail. 
Or, that which would reduce her to storm-stay-sails. 75 

Or, that which no canvas could with -stand. 90 



Then the weatlier is marked. In this country ii system of 
abbreviations is used known as Beaufort's notation^ which is — 



b blue sky. 

C detached clouds. 

d drizzling rain. 

f fog. 

g dark^ gloomy. 

h hail. 

1 lightning. 

m misty (hazy). 

O overcast. 



p ])astiing showers. 
q squally. 
r rain. 
8 snow. 
t thimder. 
U ugly^ threatening. 
V visibility^ unusual transpa- 
rency. 
W dew. 



Lastly^ the readings of the thcnnometer are marked^ and lines 
are drawn through those places where the tem{)erature is equals 
just as was done for pressure ; the^e linos are called " isotherms/' 
that is, lines of equal heat. They play, at present, a very small 
part in forecasting. The chart is then complete. 

We shall next proceed to ];K)int out the relation which the 
examination of a very large number of similar maps has shown 
to subsist between the wind and weather and isobars. 



CHAPTER II. 



GRADIENTS AND WIND. 



First, aa regards the direction of the wind. In few cases is 
the wind exactly parallel lo the isobars, but is inclined at an angle 
of about 30° fo 40° to them, while the relation relatively lo the 
adjoiDing areas of high and low pressure is given by tlio following 
rules. 

Tlie general rule is : — 

Stand with your back to the wind and the barometer will 
be lower on your left liand tlian on your right. 
Thus the wind may be expected to be : — 

Easterly, when the pressure is higher in the north than in 
the south. 

Southerly, when preasure is higher in the east than in the 
west ; 

Westerly, when pressure is higher in the south than in 
the north ; 

Northerly, when pressure is higher in the west than in 
the east. 
The relation between wind and pressure ia traceable in several 
older writings, but the credit of having persialcntly urged it, 
until it has met with gener.tl acceptance for nil winds, is due to 
Professor Buys Ballot, of Utrecht, after whom it is generally 
called Buys Ballot's Law. 

Next, as to the velocity of the wind. This has been discovered 
to depend, at least in a gre;it measure, on the amount of the 
difference of burometrlcul readings over a given distance. 

It ia obvious to every one that the steepness oF a slope is 
measured by the proportion between its vertical height and its 
horizontal length, and engineers measure slopes in this way, and 
speak of the steepness of a slupe, or of the gradient as 1 in 60, 
1 in 100, &c. 

Thus we get the idea of a gradient, but barometric gradients 
are not referred to the same units of scale in the vertical and 
horizontal directions as arc those of cnglueera for railroads. The 
verlieal scale is expresr'cd in units of bardnictrical rcadinjrs, and 
the liLivizmilal scale in units of gcogi aphlcid measurement. 



The use of the term " gradieiit," as npplied to differences of 
atmospheric preasure, first suggeateJ by Mr. T. Stevenson, C.E,, 
of Edinburgh, htiB Iwcn generally adopted in this ond other 
countries, In the Meteorological Office the gradients ore now 
expressed in decimiil parts of an Inch of mercury per 15 nautical 
miles, or about 17 common miles. Thia [irojKirtion was chosen 
for the sake of conformity with the French scnlef. A hundredth 
of an inch ia nearly equal to a quarter of a millimetre, so tliat the 
definition given above is nearly exactly equivalent to stating 
that the gradients arc given in millimetres per 60 nautical miles, 
or 1" of latitude. 

From the gi-adienta thus estimated conclusions as to the 
probable force and direction of the wind are drawn. It is found, 
for instance, that the force of the wind will not generally exceed 
the figure 5 or 6 or. Beaufort's scale, a "fresh" or "strong" 
breeze, unless the gradients be as high as 02 inch; ami that 
practically no storm of serious extent is ever felt over the United 
Kingdom unless there be a barometric illtrerencc exceeding half 
an inch between two of our stations. This, however, does not 
preclude dangerous squalls or blasts associated with thunderstorms. 

Gradients, as thus measured, are rarely higher than -04 or 
■(1-5 inch in our islands, though much higher values than these are 
occasionally recorded in very severe storms. 

In a general way hc mny define gradients as slight or moderate 
when below 01 inch, and steep when above -02 inch. 

In the following table the observed mean velocity for dlBbrent 
{■radicnts at Ki'w is given : — * 
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Observe particularly that the difference of the barometer read- 
ings at two places, divided by tlie number of fifteens in the distance 
in nautical miles between them, does not give the gi-adient, unless 



• Whipple, " Barometric GrailienlB," Stc, Q. J, 1 



., Vol. Vin., 1883, 
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the line joining them happens to be square to the isobars — a 
mistake which is often made. For instance^ in Fig. 2^ if the 
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Fig . 2, 
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*Dover 



difference of pressure between Dover and Oxford, 120 miles apart, 

0*2 X 15 0"2 
is two tenths of an inch, — =— j — = —5- = 0*025, is not the 

l^U o 

true gradient over London. This would be found by drawing 
a line A B through London, square to the isobars, and 
measuring its length, 90 miles, on the scale of the map, when 

the true gradient would be — ^^r — ="-^ = 0*033 inch. 

By combining the idea of gradient with what we have before 
stated as to the relation of the wind's direction to the isobars, 
we can now explain the meaning of the expression, that in a 
certain chart we have gradients of such an amount for such a 
particular wind. 

For if the wind is nearly parallel to the isobars, then it must be 
nearly perpendicular to the gradient. For example, in Fig. 3, we 




find a gradient of (l'3 inch for South-east winds on the north-east 
side ; agradientofO'2inchfor North-east winds on the north-weet 
side ; and of 32 inch for North-west winds on the south-west 
Bide. 

To reduce this statement to a practical form we may put it in 
the following words. V\*hen it is said that between London and 
Scarborough there is on a given <lay a gradient of '025 for 
Westerly winds, it is meant that the isobars lie west and east, and 
that the barometer in London reads higher than that of Scar- 
borough, by a diiFerence amounting to 025 fur each unit of 
15 nautical miles between the two stations. Similarly, when we 
speak of a gradient of ' 01 5 for Kaaterly winds between Holyhead 
and Brest on another occasion, we mean that isobars on that 
occasion were also lying west and east, but that the barometrical 
reading at Holyhead was higher than that at Brest, and that the 
difference amounted to 015 per 1.5 nautical miles. Note that in 
both instances, stations have been selected which were north and 
south of each other, so as to be at right angles to the isobnrs. 

Observation shows that thu relation of wind to gradient can only 
be approximaTety stated, and th»t it is not the same in all parts of 
the world ; for it hue been clearly proved by the investigations into 
the meteorology of the Equatorial region of the Atlantic, wliich 
have been carried on in the Meteorological Office, not only that the 
total difference in the barometer readings over the Trade Wind 
zones is much leas than would l>e observeil here for winds of the 
same force as the Trade Winds, but also that there is a marked 
difference in this respect even between the two Trade Winds in 
the Atlantic. 

An instanoe in point, as regards West winds, is to lie found in 
gradients during the gale of January 8, 1870, during which the 
reading at 8 a.m. at Brest was 29'36 ins., and that at Penzance 
at the same hr.ur was 29'19 ins. The difference between these 
readings is 0*19 in., and the resulting gradient is '025 in. per 15 
nautical miles. The actual winds reported that morning were 
Weet-soiith-west 9 from Brest, South-west 10 from Penzance, and 
West 11 from Plymouth. Here, then, a heavy Westerly gale 
accompanied a steep gradient from Penzance to Brest. 

The converse conifitioiis, accompanying an Easterly gale, were 
observed May 14, 18fi9, when the reading at 8 a.m. at Penzance 
was 29*92 ins., and at Brest was 29*68 ins. The resulting 
gradient ia *032 in, per 1 5 nautical miles, and the gales reported 
were East 8 at Penzance and Plymouth, and South-east 9 at Cape 
Clear. 

These examples show that tlie tbrce of the wind in the English 
Channel did not bear the same proportion to the gradient on the 
two occasions cited, and if space permitted, abundant instances of 
similar discrepancies might be adduced. 

Besides this, we also find that for the same gradients there is 
more wind in summer than in winter, and at most inland stations 
more by day than by night. 
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The former is called the seasonal, and the latter the diurnal 
variation ; and though both are of great scientific interest, they are 
of slight importance in forecasting, and will not be again referred 
to in this work.* 

* For furtber details, see Ley on *• The lielation of Gradient to Force of Wind," 
Q. J, Meteor. Soc.,Vol. III., p. 437 ; Abercromby on " The Diurnal Variation of Wind 
and Weather," Q. J. Meteor. Soc., VoU VIII., p. 213, 
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CHAPTER III. 
ISOBARS AND WEATHER. 
In the foregoing pages we have described the principal 
Kieiations which r>bservatioD haa eet»bli«hed betwoen wind irni] 
' isobars, and have seen tliat the force dej>eii<]s only on the 
closeness, and the direction on the lie or trend of the isobara. 
But when we come to the relation of weather to ieobari*, we 
discover that the shape or configuration of the lines ia of primary 
importance. Although the shape of the isobars is perpetuiilly 
ch.inging, we find that a few well-defined forms are always re- 
produced. To seven of these conventional nam&> have been 
I given, which we will now proceed to describe in detail. They 

1. The cyclone, an area of low preaaire, bounded by 
circular or ovnl isobars. 

2. The secondary cyclone, or shortly "secondary," a 
small circular depression, or a loop in an isobar, subsidiary 
to the foregoing. 

^. The V-shai>ed depression, an area of low pressure 
bounded by V-shaped isobars, something like a secondary, 
but differing from it in many important particulira. 

4. The anticyclone, an area of high pressure, bounded by 
circular or oval isobars. 

5. Wedge-shaped isobjir!-, an area of high pressure 
boimdcd by isobnrs converging to a jK)inl like a wedge. 

6. Straight isobars, a barometric slope, down which the 
isobars lie in nearly parallel lines. 

7. The col, or neck of low pressure, lying between two 
adjacent anticyclones. 

Of these the cyclone, secondary, anticyclone, and wedge arc by 
M-fa-T the moflt iniport.nnt, and we will now proceed to give the 
^particulars of the weather which characterises each of tliese shapes 
Jof isobars, beginning with the cyclone. 
Cyclones. 
The details of cyclone weather we shall be obliged lo give at 
I some length, for in describing them we shall have to introduce 
I the reader for the first time to some of the leading principles of 
r synoptic meteorology, bnt when they have once been rightly 
apprehended, the characteristics of the other shapes of isobars can 
be given much more briefly. 

The following technical terms referring to cyclones may first 
advantageously be explained — 

The centre of the cyclone is the geometrical centre of the inner- 
most isobar, see Fig. 7 (p. 14). 

The diameter of a cyclone ia a line drawn through the cenlre as 
I far outwards as the curvature of the isobars is distinctly related 
\ to the centre, and is often very ill defined, since the influence of 
[the cyclone extends much further in some directions than in 
I others. A cyclone may be of any diameter, from 100 to 3,000 
I miles. The commonest are between 1,000 and 2,000 miles; and 
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anything less than 1,200 miles across may be called a small one. 
The diaoaeter is the measure of the size of & cyclone. 

The axiB of the cyclone ia an imaginary line round which the 
whole dr in a cyclone may bo supposed to circulate. There ia 
reason to believe that it ia not uenally vertical to the earth's surface, 
and that both the inclination aad direction of the axis is variable. 

The intensify of a cyclone is measured by the maximum 
Bteepnesa o£ the gradient in any portion -of it If this exceed 
0*02 inch per 15 nautical miles, then the cyclone may be said to 
be of considerable intensity. 

By the expreasion the level of a cyclone ia meant the baro- 
metrical reading at the lowest point. If the lowest point in the 
cyclone ia above 29'y inchea, we may call it a high-level cyclone ; 
if below that a low-level one. 

The path of a cyclone is the path described by the centre. In 
this country 90 per cent, move towards some point of east, the ' 
moat firequent direction being about east-north-east. i 

The velocity of a cyclone ia the velocity of the centre. It may 
be anything from 70 miles an hour eastwards to 10 miles an hour ' 
westwards. About 20 miles eastwards is a common velocity, but 
sometimes a cyclone ia stationary. 

The trough is a line drawn through the centre of the cyclone, 
generally at right angles to its path, which marks out the i 
[>osition of all the places where the barometer has attained its ' 
lowest point. Everywhere the mercury is falling in front and 
rismg in rear of the line, in consequence of the forwai-d motion of ' 
the cyclone. This line defines the front and rear of a cyclone. 

The right and left aides of a cyclone are the right and left 
sides to an observer looking in the direction in which the cyclone 
advances ; they are thus relative to the direction of the cyclone ' 
path. i 

The life of a cyclone is measured by the nmnber of daya 
during which it can be traced on synoptic charts. The length of the ■ 
life may be anything from a few hours to about 20 daya. Any | 
cyclone whose life is less than 24 hours may be called short-lived. 

Now for the details of wind, weather, temperature, &c. in 
different portions of a cyclone. 

The temperature is always higher in front than in rear : the 
warm air in front having a peculiar close, muggy character, quite ' 
independent of the actual height of the thermometer. The cold 
mr in the rear, on the contrary, has a peculiarly exhilarating 
feeling, also quite independent of the thermometer. In the rare ' 
case of a cyclone moving weatwarda, the temperatui'C in front 
may not be absolutely higher than in the rear, but relatively the 
North-west wind in front will be warm and cloae, while the South- 
east wind in rear will be oool and bright. 

The front ia always very damp, especially the right front, ■ 
while the rear is dry to a marked degree. 

The wind blows round the centre in a direction contrary to I 
the motion of the hands of a watch which is lying horizontally ; 
with its face upwards ^ but as the direction is slightly inclined to 
theiaobara, on the whole the circulation ia an in-going spu-al. ThoJ 



amount of incurvature is uauallj greatoet in the right front and 
least in the rear o£ the cyclone, ho that sometimes the passage of 
the trough is market! by a sudden shift of wind. In Fig. 4 we 




^ve an example of a typical cyclone, iu which the relation of the 
wind to the centre ia well shown, and in Fig. 5 we give an 
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illustration of exceptional incurvature. In the latter inetance 
the ivind at the point marked H is almost due Souths while at K, 
some 60 miles oflf, it blows from the West, because the trough of 
the cyclone passes between the two places. Whence, it is evident, 
that as the cyclone moves along its path, marked by the crossed 
line, the wind at the station H will shift suddenly from South 
to West, that is, four points of the compass. This diagram gives 
the synoptic conditions of the United Kingdom IJ hour before 
the Tay Bridge was blown down by a violent gust. The chief 
interest of this species of incurvature is its bearing on the con- 
ception of a cyclone, for the sudden shift of wind was long held 
to be incompatible with a revolving storm. Now by means of 
charts we see how the two ideas are possible. 

There is reason to believe that the amount of incurvature is 
partly dependent on the velocity of the cyclone, but the reader 
must avoid the error of supposing that the wind in a cyclone is 
compounded of simple rotation and translation by the so-called 
parallelogram of velocities. 

By watching the direction of the upper layers of clouds, the 
striking discovery has been made that the upper currents in a 
cyclone move spirally outwards over the in-going surface currents 
we have just described. In Fig. 6 we give an ideal diagram of 




Trough 



the surface and upper currents in a typical cyclone, adapted from 
a paper by Mr. Ley.* The upper currents are shown by dotted 
lines^ the surface currents by full ones. Both diverge from a 
point at which the observer is supposed to be. It will be seen 
that, like the surface winds, the direction of the upper current is 



Ley, << Upper and Under Currents round a Barometric Depression," Q. J. 
Meteor. Soc, Yo\, III., p. 437. 
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dependent on the poBttion of the front, that is, of the direction 
in which the cyclone is raoving. 

The force of the wind depends almost entirely on the gradients. 
In the centre it is dead calm, and the steepeet gradients are 
usually found at eonie distance from the centre. The direction 
from the centre in which the Btrongest winds are found, depends 
on the position of the aunounding areas of high pressure, and will 
be abundantly illustrated further on. 

The relative steepness of the gradients measures the intensity 
of cyolones. Take, for instance, the cyclone shown in Fig. 4 (p. 1 1), 
and conceive another of the same size and shape, moving in the 
some direction at the same rate, hut in which the isobars, 
instead of representing a difference of ^^fth inch, represented a 
difference of only -iVth inch, then we should have two cyclones 
differing in nothing except " intensity," which would be greater 
in the first than in the second ; and what was actually a violent 
gale from nearly every point of the compass in some part of our 
islands, would have been replaced by mere breezes from the same 
directions. Of course we cannot find such an instance in practice, 
but if, instead of Fig. 4, we had given an example of a cyclone 
of high level and very slight intensity, we should have found that 
tho general nature of the circulation was identical, only differing in 
force. It is a fundamental principle of synoptic meteorology, that 
wind, and as hereafter we shall show weather also, depend on the 
shape and gradients, but not on the level of the isobars. Later on 
we shall explain the import of a generully hisjh — or low — level 
cyclone. From this we arrive at the important conclusion that 
there is no difference between ordhwry weather and a storm except 
in that property calhd intensity, and that in this country a summer 
breeze and winter gale arc equally the product of cyclones, which 
only differ in intensity. Hence in forecasting storms, we have 
not only to foresee the arrival of a cyclone, but of one possessing 
sufficient intensity to cause a gale, and in tracking cyclones it by 
no means follows that the same one causes a storm during every 
day of its existence. For instance, on August I4th, 1873, a 
cyclone was formed a little west of the Cape Verde Islands, 
which passed as a hurricane round Bermuda, to Newfoundland 
by the 27th, after which it crossed the Atlantic and Great Britain 
as an ordinary cyclone, tUl it died out in Norway on September 2nd, 
and gave rise to nothing more than moderate breezes.* 

Observation has also shown that a deepening cyclone is in- 
creasing in intensity, while one which is filling up is decreasing. 
Whence in watching the progress of cyclones by telegraph, it is 
very important for forecasting to note changes in depth, iia well 
as any other indications derived from the configurations of tho 
isobars, or even from weather prognostics, which experience has 
shown to be associated with intensity. 

The broadest feature of the weather in a typical cyclone consists 
of an area of rain near the centre surrounded by a ring of cloud, 

* Sorau meteorologists are not prppaied to admit that the cyclone which crosteA 
the Atlniitie was the snmi: diaturbunce as gave rise lo \,\w> 'H e&\. "VaSCia.'a'imfsMft. 
The anthoi however has do doubt en the aabjeBt. 
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but both the rain and cloud extend further to the front than to the 
rear of the centre, as in Fig. 7. When we come, however, to 
examine the nature of the cloud and rain as well as the general 
appearance of the sky, we find that the cyclone is also divided 
into two well-defined halves by the line of the trough. The 
front may be further divided into the right or south-east and 
left or north-east fronts, which, though they have much in common, 
are sufficiently different to be classified separately. They are 
separated by the line which represents the path of the cyclone ; but 
this line does not mark the position of any great physical change, 
like the trough, as the weather in either front merges gradually 
into the other. In Fig. 7 this is shown in a diagrammatic form, with 
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lines marking out the position of the right and left, or south-east 
and north' east fronts, as well as the front and rear of the cyclone, 
besides showing the relation of the isobars to the rain and cloud 
areas. The whole of the front is characterised by warm, close, 
muggy, and damp weather, with a dirty sky, while the whole of 
the rear is cool, brisk, exhilarating, and dry, with a hard, firm 
sky. Coming now to more minute detail, in the left or north-east 
front, when the steepest gradients are somewhere south of the 
centre, the first symptoms of the approach' of a cyclone are a 
halo with a gradual darkening of the sky, till it becomes quite 
overcast, without any appearance of the formation of true 
cloud; or else, light wisps or barred stripes of cirrus moving 
sideways appear in the blue sky, and gradually soften into an 
uniform black sky of a cumulo-stratus type, that is to say, a 
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ciond which estentls ia si flat layer, but ie ako to a certain extent 
gathered into Innipj maaaes. Nearer the centre, light, ill- 
defined phowpra fall from the uniformly black sky, the wind 
from some point between South-east and North-eiist blowa 
iinenaily, and though the air is cold and chilly, there is sin 
oppressive feeling nbout it. These appearances continue till the 
barometer comtnencea to rise, when the character of the weather 
at once b€^in3 to alter. In a cyclone where the steepest gradi en ta 
are somewhere to the north and east of the centre, the fjcneral 
character of the weather u the same aa above described, but is 
much more intense, the wind rising at timed to a heavy gale and 
the ill-defined showers developing into violent squalle. An 
example is given in Fig. 41, p, 58. 

In the right or south-east front, when the steepest gradients 
are to some point south of the centre, which will be Keen further 
on to be the commonest cane in this country, the first symptoms 
are likewise a gradual darkening of the sky into the well-known 
pale or watery sky, with a muggy oppressive air ; or else, ae in the 
north-east front, wisps of cirrus first appear in t)ie blue sky, 
which gradually become heavier and softer, till the sky is 
uniformly overcast with a eumulo-stratus type of cloud. Nearer 
the centre, rain, usually in the form of drizzle, sets in, and the 
wind, from some point between .South-east and Soulh-weet, varying 
iti force according to the steepness of the gradients, drives the 
cloud and rain before it But this wind differs from that in the 
other portions of the cyclone, in its way of blowing, and, for the 
same velocity, does not nuse so high a seo, or seem to bear so 
much down on the surface of the earth. In cases of very great 
intensity, the rain in this jrortion of a cyclone may come in 
showers, or even squalls, but the general character is never lost. 

The line of the trough marks out a line of heavy showers or 
squalls, especially the portion on the southern side of the centre. 

The general character of the west, or rear side, is a cool, ^ 
exhilarating feeling in the air, with a high hard sky, of which the 
tendency is always to break into firm detached masses of cloud. 
The rain, which occurs near the centre, is usually in cold, sharp, 
brisk showerf, or hard squalls, and the general hard look of the 
weather presents a marked contrast to the dirty appearance of the 
weather which characterises the whole front of a cyclone. 
Further from the centre showers or squalls are replaced by 
simply detached masses of cloud, and the^ie finally disappear, 
leaving a blue sky. The wind, from some point between West 
and Jilorth, blows gustily, and for the same velocity raises a higher 
Bca than a South-west wind, and seems to bear down more on the 
surface of the water. The whole of the rear of a cyclone partakes 
of this general character, but the change of weatner ilong the 
north of a cyclone is not nearly so strongly marked as along the 
aouthem portion. 

If instead of the general terms " raiu,"" cloud," &c. used in Fig. 7, 
we write down in popular language the details of the kind of 
cloud or sky, with other characteristics of diflTerent portions of tKc 
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Bame cyclone, as in Fig. 8^ we shall find oar old friends the 
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Cyclone Brogrwstus. 
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popular weather prognostics of ordinary life under a very new 
guise. We shall see that a large number of well-known prog- 
nostics of rain or bad weather are simply descriptive of the 
weather in different parts of a cyclone, and that they owe their 
value to their appearance in front of the rainy portion of a 
cyclone.* Thus a watery sky is a sign of rain, because it is 
characteristic of the front or east side of a cyclone, and as a 
cyclone usually travels eastwards, an observer will successively be 
subjected to the influence of the cloudy and rainy parts of the 
cyclone before an area of fine weather again reaches him. 

We shall refer to the subject of prognostics and their value in 
synoptic forecasting further on in this work. 

Though the general characteristics of a cyclone — warm, muggy, 
and dirty weather in front ; cool, dry, and bright in rear — are 
invariably maintained, still individual cases vary much in detail. 

The sources of variation are so important that it will be 
necessary to examine them shortly, premising that they only 
modify, but do not alter, what we have called the general 
characteristics, and that though we are now referring only to 
cyclones, these variations apply to every other shape of isobars. 

There are six sources of variations which must be mentioned, 
viz. : — 1, the type ; 2, the intensity ; 3, the size ; 4, local varia- 
tion ; 5, diurnal variation ; and 6, seasonal variation. 

The first source of variation in any cyclone is one which will be 
hereafter very fully developed, and which depends on the type of 
general distiibution of pressure to which it belongs. 



* For further details, see Abercroraby and Marriott, " On Popular Weather 
Prognostics," Q. J. Meteor. Soc, Vol. IX., p. 27. 
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The commoneat type of cyclone in this country has the higheat 
pressure at some point south of the centre, on which side the 
steepest gradients are found. In this case the rain and cloud 
area extends fer to the south und south-east of the centre, but 
comparatively little to the north and nonri-wesi, while the 
hardest weather generally is found to tlie jjoint of south, where 
the steepest gradients are. This may be termed the Westerly 
Type of cyclone, both because the paths of the cyclone run 
nearly east and west, aud becaune the prevailing winds are 
Westerly. In another less common type the highest pressure is 
some point to the north-east of the centre, on which side the 
steepest gradients are found; in this case the rain and cloud area 
is very differently shaped from that just described, extending 
furthest from the centre in the north-east direction, while the 
hardest or most severe weatiier is found to the point of north-east, 
where the steepest gradients are. This may be termed the Easterly 
Type of cyclone. 

It may be well to mention here that it ia very rare to find rain 
at any particular hour over the whole of what is called the " rain 
area;" but where not actually raining, the sky ia overcast and 
bordering on rain, which is sure to fall some time during the day. 
Similarly in the area of less cloud, called the " cloud ring," isolated 
patches of rain are often found developed by locii! or other 
circumstances. 

The next source of variation depends on the difference of the 
intensity of the cyclone. In cyclones of the same type the 
weather differs much in " hardness," or " severity," or in " quiet- 
ness." Thus, in the south-east front the sky may be simply soft 
and overcast in a cyclone of moderate intensity, but with in- 
creased intensity the overcast sky would develope into soft, 
drizzling rnin, or into broken rain, or even into a peculiar class of 
thunderstorm common on our west coasts in winter, while the 
wind would vary from a moderate breeai to a gale of any force ; 
but in sjjite of all these variations there is always the close, muggy 
atmosphere, and dirty sky characteristic of this part of a cyclone. 
Again, in the rear, the general character is always a cool, brisk 
feeling in the air, with a bright and broken sky, which varies 
according to the intensity, from simple heavy masses of cloud, to 
hard sliower^, to sr|ualls, or to hnil squalls with thtmder and 
lightning ; but no difference of intensity can ever alter the 
fundamental difference in the general chamcter of the south-east 
front and the rear porliona of a cyclone. 

Now it is found from observation that these Jifferences of 
intensity are directly connected with differences of steepness in 
the barometric gradienls. If, for iuslance, we take two cyclones, 
differing in nothing but a greater or less steepness of the 
gradients, as in discussing wind, the corresponding difference of 
weather would be shown in a leas continuous area of rain near 
the centre of the second cyclone, in w snmller extension of cloud 
round the rain, and in a less total rainfall all over the country 
during the cyclone's passage, ^^'here squalls occucccd. \sv w^ 



first cyclone, they woulti be replaoerl in iJie second by 
showers, and the wenther {jenerally would be more deficient 
these properties to wlilcli the words " iiardness " or " eoverity 
nrc usnnlly npplied. 

It is well known that a {leopening cyclone is increasing in 
intensity, while one which is filling up is decreasing, and Professor 
Jjoomis has ebown that in the United States rain and cloud extend 
further from the centre in the former than in the latter case, AttA' 
there is reason to believe the same rule holds good in this country, 
though it is hard to verify. 

A third source of variation depends on the size and shape of any 
cyclone, and is intimately connected both with the type and'' 
intensity. In very large cyclones tho steepest gradients and the 
bad weather which accompanies them are always found at 6ome 
distance from the centre. In ?niall cyclones the heaviest rain 
usually surrounds the centre, and extends more or less to one ade 
or the other, accoi-ding to the direction of the nearest area of high 
presKure, and the steepest gradientP. 

Another very important cause of modification in weather is 
local variation. It is well known that in nny storm, showers, 
squalls, and thunderstorms are very local, and in some places, either 
from the contour of the ground ci- otier cause?, they are much 
more frequently developed than in others. Again with the 
amount of rainfall— the position of ridges of hills, or of the sea, 
relatively to the prevailing winds, or the presence of lakes and 
forests as compared with bare ground— all seem to have an 
important infiuence over it. So important is the position of the 
sea, that on our east coasts the worst weather ia with Sasterly 
winds, while on our south and west coasts the worst ia with 
Westerly winds. 

It ia clear that even if we had a thorough acquaintance with ail 
the conditions under which storms appear, it would be quite 
impracticable so to apportion our warnings that only such ports 
as were visited by the gales should be warned. A moment's 
reflection will suffice to show anyone who fancies that warnings 
should bo local and tested by local weather, that by such a system 
Liverpool would seldom receive a warning for Southerly galea in 
St. George's Channel. The simultaneous records of the wind at 
Holyhead (ind in the town of Liverpool prove that frequently gales 
of this character blowing at Holyhead are accompanied by light 
South -ea.sterly breezes in the Mersey, and every warning of such 
gales sent to Liverpool would be counted aa a failure. Warnings 
are mainly intended to give the seamen information of the weather 
prevailing outside his port, and which he will have to meet if he 
seta sail. It is evident, therefore, that any warninga issued should 
be tested by the continuous records of the weather prevailing on 
the entire district of coasts where the stations are situated. 

So, also, for weather generally. An inch of rain may fall ia, 
one part of London and hardly a drop in another, but th« 
general characttr of showery or thundery weather would be 
aame in both parts, When, therefore, wc forecast weather, it 
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only be done in general terms, aa even if it were otherwise 
possible, every few square miles of tho United Kingdom wonld 
require a separate warning. 

A fifth very important source of variation is one known an 
ilinmal variation. Tliia term is applied t<» changes in the amount of 
^Tind cloud or rainfall which depciiil on the time of day. Ah a rule 
these changes are so complicated that they cannot be detailed in 
such an elementary work as tho pi-oi-cnt, so that wc must content 
ourselves with merely stflting some iuqiortant principles connected 
with them. The simplest conception of diurnal change can be got 
from the idea that though a day may be described in general 
terms as " hot " or " cold," still there will be a diumnJ range of the 
thermometer overriding or superimposetl on the general tem- 
perature of the day. We have already alluded to the diurnal 
variation of wind, and it may now be stated generally, that every 
meteorological element has a diurnal variation, that differ<jnt 
shapes of isobars have not the same variation, for instance, the 
diurnal change of weather of a cyclone ia almost the coDVerse of 
that iu an anticyclone ; but that in eveiy case the diurnal weather 
modifies, but dues nut alter, the t^neral character imposed on 
the weather by the shape of the ieobara. The changes of weatlier 
due to alterations in the shape of the ipobars are called the genrnil 
chajtffeXf and it is a fundamental principle of synoptic meteorology 
that the diurnal variations and general changes are independent, 
and that the observed weather represents their num. Therefore, 
though lery interesting from a purely scientific point of view, it 
follows that this variation plays no part in forecasting. 

The sixth and last source of modification is the seasonal 
rariation. Iu thia country, during winter, the cyclones are 
usually much larger than in summer; and, even in cyclones of 
about the same size and intensity, tho position of the rain and 
cloud areas is not quite the same. In winter time, the clouds 
and general appeai'ance of the sky arc uaitiilly softer than in 
summer, and the rain is more drizzly and Ifsa showery, besidea 
many other smaller differences, which arc too well known to 
require minute description. This variation ia an important factor 
in forecasting. 

From all these considerations we conclude that though every 
detail of weather is subject to aaeigniibte laws, tho details are so 
complicated that we can describe the weather associated with 
any shape of isobars in general terms only.* 

So far we have only dealt with a single synoptic chart, but as 
the isobars are constantly shifting their position, we see that a 
series of synoptic charts ia simply a series of plans of the changing 
positions of atmospheric movements. While, therefore, a single 
chart tells us only about existing weather at a given hour, the 
comparison of two or more enables the direction, nature, and 
succession of the ceaseless changea of cyclones to be accurately 

* For fiiMter delnils, see Ahercrorahy, " On Cydoue Weather," Q, J, Meteor. 
Soc, Vol. IV.. p. 1 : bJso. " On the Uiumal Vuriation of Wind and Weather," Q, J. 
Meteor, Sob., Vol. VIII., p. 318. 
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followed. As the aim of forecasting u to foretel the weather 
changes at -any one place, we most now endeavonr to explain how 
the morenientfi shown on a series of synoptic charts wonld be 
reflected as the sequence of weather at any phce. 

The method employed, beside? noting verbally the sucoeeaion 
or physical changes in the appearance of the weather, SDch as 
blue sky, halo, cloud, run, and blue sky again. Is to record in a 
diagrammatic fonn the changes in the readings of the difierent 
instruments which it is thought neceesary to observe. The best 
traced are those obtained from self-recording instruments. The 
trace given by a barometer is called a " barogram ;" that by a ther- 
mometer a " thermt^rram ;" while a trace of either the direction 
or force of wind is tailed an " anemogram." When two or more 
of these traces are all combined in one picture, as in Fig. 9, the 
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whole is culled a " meteorognuu." For the sake of distinctness 
we also give in Figs. 10 and 1 1 small charts for a porUon of 
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the period conUined in ihe metoorograui, bo tliat the rclittiou 
between the two kinds of obscrvtitiona may be cosily tictectcd. 
The specimen here given is one of those issued by the 
Meteorological Office, Though, as will be seen hereafter, tbewe 
traees are not of much use fcr dirpct forecnstlng, they nre of the 
ulmost value in following the progress of storm?, whose synoptic 
plans can only be taken at intervals, as well as for working out 
qucBtioDs relative to the diurnal variations of all the meteorological 
eleinenta, nnd other points which cannot be studied otherwise. 
The descriptive records give minute information as to tlic Idnd 
and shape of cloud, or qnahty of wind, and other details which 
mnnot well be shown on a synoptic chart. In practice it 
is often very difficult to trace the manner in which changes of 
weather shown on the charts are reflected in the indications of 
the self-recording instruments, and to realise the influence of one 
on the other, but it can be done in most cases. 

A clear conception of the manner in which the mution oF a 
cyclone as shown on a synoptic chart will affect the sequence of 
weather aa it appears to a solitary observer, is of such importance 
that we propose devoting a few paragiuphs to the consideration of 
the diagrams we have just referred to. In Figs. 10 and II we 
give two successive charts of the same cyclone at 6 p.m. Novem- 
ber 13th, 1875, and at 8 a.m. November Hth ; while above we 
give in Fig. 9 a meteorograni nt Falmouth for three whole days, 
November 12th, 13th, and 14th, 1875. In Fig. 12 Q). 22) the 
isobars and wind arrows for the chart in Fig. 1 1 ore given on a 
larger scale. 

The first important point to remark is that as the cyclone moves 
along its path, it carries its own circulation of wind along with it. 
If then, as in Fig. 12, we draw a line E G passing through F, 
which represontfl the ]H)sition of Falmouth, pnrallel to A B, the 
crossed liue which marks the path of the cyclone, we shall get 
tlie sequence of barometric and wind changes at Falmouth. For 
instance, starting from l\ the barometer would tall till we arrive 
at the trough, as we sec in the right-hand half of the borogram in 
Fig. 9 J after the passage of the trough, the barometer begins to 
rise. Note, however, the sharp irregidar dip of the trace just as 
the trough passes., for this is most characteristic, and is associnted 
with the squall already mentioned as occurring in this portion of a 
cyclone. As in this case the giadients are steeper in rear than in 
front of the cyclone, the rise of the barometer will be more rapid 
than the fall. Turning now to the wind direction, we see from the 
chart, Fig. 12 (p. 22), that the wind will be from between South- 
south-east and South in front of the trough, when it will suddenly 
shift about six points of the compass to West-south-west, and then 
veer slowly towards the North-west. All this is well shown in 
the direction anemogram. 'I'lien as to velocity, a glance at Fig. 1 1 
shows that the gradients nre less steep in front tlian in rear, and 
velocity trace. Fig. 9, we see that the greatest 
Telocity of the wind was not attained until after the barometer 
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had begun to rise. If the station had been somewhere north of 
the cyclone centre, we see by the reference to the line D, Fig. 12, 




that the shift of wind would have been from South-east by North- 
east, and North to North-west ; also that on either side, the nearer 
a station is to the centre the greater will be the shift of wind. 

On the south side we have seen that the wind shifts in the 
same direction as the motion of the sun, which is called " veering " ; 
while on the north side it shifts against the sun, which is called 
** backing." 

Turning, now, to the sequence of weather, if we consider how 
any single station would be affected by the passage of the cyclone 
in a manner similar to the shifts of wind, we find that the cyclone 
carries its characteristic weather along with it, and that therefore 
the sequence to a solitary observer would be from blue sky 
through a ring of cloud, then through rain, then more cloud, and 
finally to blue again. We also see that if he was a certain distance 
from the centre he might only experience a period of cloud with- 
out any rain. Returning now to our prognostic diagram, Fig. 8, 
in which we have generalised the actual cyclone given in Figs. 7, 
11, and 12, we see at once that if we draw a section across it 
south of the centre, as we did for wind, we shall get a sequence of 
*^halo," "gloom," " muggy weather," *« drizzling rain," '^driving 
rain ;'^ then at the passage of the trough we shall have a squall 
or shower, then the sky beginning to break, with showers and 
cumulus cloud till the sky is blue again. These changes were 
very clearly observed by the author during the passage of the 
cyclone shown in Fig. 10 over Brighton. 

Thus we see that to get an idea of the sequence of weather 
from a synoptic chart, we must draw a section across a cyclone 
parallel to the direction of its motion ; and that the relation of the 
two may be expressed in the statement, — a meteorogram or a series 
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of consecutiTe obserratioiu on the chaogiog physical ap))e&ruicu of 
the weather at a ungle place, for any given iatcrval, nmy be <ion- 
sidered ais a contiuuoua record in section of thut weather, while & 
eeriea of synoptic chartei, at definite intervala of time, ahowa the 
eatne changes in plan. 

Taking only cyclones, we ace that if they remain pretty eoo- 
stant in shape^ and move pretty regularly along a given path, 
then we oan forecast the weather which w'dl acoomiiany their 
pasa^e very accurately. Unfortunately, aa a rule, the aamo 
cyclone varica very much in shape at different periods of it» 
existence and nioveii along a very irregular path, at very differeDl 
rates, so that the forecaeter i» doomed to many fadure« and 
iliaappointroents. 



Seoondabieb. 



Coining now to the next shape of isobars which wo projioso 
to describe, we find the " Secondary " cyclone as nhown in r'%. 13. 
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This, it will be seen, consists of a small cyclone fomted on the side 
of a larger one which h called the " Primary." Secondaries arc 
almost invariably formed either alonu; the prolongation of the trough 
of a cyclone, or else on that side of the primary which adjoins the 
highest adjacent pressure. The moat important feature about 
them is the manner in which they deflect the isobars of the primary, 
so as to leave an area of slight gradients and light winds, on the 
side of the secondniy next the primary, and a line of steeper 
gradicLts and stronger winds on the side furthest from the primary. 
Their motion is usually along with, that is parallel to, that of the 





primary ; and they very rarely show nny tendency to revolve ronni 
the primary. Hence the teno " saiellite " depression?, which i| 
someUmes applied to them, seems hardly suitable. 

In secondary cyclones, ns viewed on a sjTioptic chart, the i 
of raiu and cloud sometimes appears to cover the area of shal 
gradients iimide the sei^ondary ; at other times, the rain especially 
eeema confined to the partial ring of steeper gradient:* which 
surrouiuls the secondary on the side of the nearest area of high 
pressure. The moat strikins difference between a secondary and 
primary cyclone, 13 the great amonnt of rain and cloud with 
absence of wind developed in the former compared with the lesa 
rain and cloud, but tlie stronger *vind, developed in the latter. 
To a single observer the characteristic features of a secondary 
are an uniformly overcast sky, wilb a peculiar stagnant condition 
of the cloucis, and a very gloomy appearance and oppressive state 
of the atmosphere. When the rain conies on it is usually very 
heavy, and fulls straight, and in its general appearnnce and 
surroundings, ia very different from the driving or drizzling rain, 
BO characteristic of the front of a ]>rimary cyclone. Another very 
marked difference between the rain in a primary aud secondary 
cyclone is in the motion of the barometer. In a. primary, the 
misty rain in front is accompanied hy a rapidly falling barometer, 
while the hard rain in rear is accompanied by rising mercury ; but 
in a secondary the barometer is usually perfectly stationary with a 
slight but quick motion at the beginning and end of the rain, 
either up or down, according to the general direction of baro- 
metric change. This heavy rain and cloud, with a steady 
bnrometer, was long very puzzling, and it is only since the 
publication of the carefully drawn charts of the Mcleorological 
Office that its true nature has been discoverable. 

In forecasting, the principal indication of secondaries is rain, 
without much wind, and thun<lerstorms in t-ummer, aud their 
sudden formation very often unexpectedly disturbs and vitiates 
former forecasts. Sometimes secondaries are persistent for a day 
or two, other times they are very shorl-lived, often lasting lei's 
than 12 hours. Consequently they may not be observed on 
successiTe eynoplic charts at 24 hours interval, but they are 
readily detected by close inspection of a barographic trace. 
Sometimes we may see several secondaries within the area of our 
own telegraphic reports. Thisia the sign of a generally dibturbed 
atmosphere, and the iudlcatiou in such cases is always for wet, 
broken weather, often with thunderetonns, but not for wide- 
spread gales. 

As an illustration, wc give in Fig. 13 (p. 23) for April 23rd, 
1882, an example of a veiy well-developetl secondary. We see 
that there is a large primary off our north-west coasts, which, if 
unmodified, would have produced strong South-« est winds, but 
owing to the presence of a secondary, with its^centre near 
Liverpool, the wind on the western side of the secondary is 
l-evcrsed into a light North wind, wbile on its south-easttm 



ride tbe gradients are iooreased aod the wind fines to a frenh 
gale from Soath-south-west. The weather aymbola explain them- 
eeWes. With these gradienU there would not have been nearly 
80 maoh rain if the secondary had not been formed. 

This ia an example of an exceptionally well-dereloned 
secondary, but as a rule, they are much more frequently ' Dut 
partially formed, appearing an a mere loop in the iBobus. In the 
example we have given, the relation of the secondary to the 
priniary is obvioue, but cases sometimes occur when both are of 
80 nearly the same size that it is hard to say which is which. 

V-SHAFED DePBESSIONB. 

Allied to secondaries are Y-ahaped depressions, of which we 

give an example in Fig. 14. They are so called because th e 




isobars enclosing the low pressure run into a point like the letter 
v. They are generally formed nlong the southern prolongation 
of the trough ol' a cyclone, or in the col or furrow of low pressure 
which lies between two adjacent anticyclouea. Their motion is 
generally eastwards along with their associated cyclone, but they 
are very often Bhort-lived, thut is to say, they can rarely be traced 
on two eucceesiTo charts at 24 hours intcrYal. Not infrequently 
the V develops into a secondary cyclone, and often much disturbs 
the forecasts. The most interesting thing about them is that they 
are entirely uon-cyclonic. As regards the weather which is ex- 
perienced in them. V-shaped depressions are found of two diflFerent 
and contrasted types. In the first and commoner type we find 
that in front of tne trough which divides the front and rear 
of the V, the wind is South-west with driving rain, and very 
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dirty weather ; while in rear the wind is North-west with brij 
sky and detached clouds, but there is no calm spot as i 
because a V has no centre. In the second and rarer type the 
wind in front of the trough is also from about South-west or West, 
but the eky ia covered with detached clouds, with little or no 
rain. In rear of the trough steady driving rain is experiencecl 
witli a rising barometer till tlic weather gradually clears up as the 
disturbance paasea off. In both types the line of the trough, along 
which the barometer ritiea, marks out a line along which the 
weather changes very abruptly, and this change ia usually in both 
types accompanied by a violent squall. The trough is often 
curved, the convexity being towards the direction of its motion. 
From what we have already explained, it will be easily seen 
that the sequence of weather to a single observer in the first 
type would be, from blue sky, through dirt and driving rain 
with a South-weat wind and falling barometer, to a auddeu 
squall ; as the wind flies round to the North-west, the sky 
begins to clear, and the barometer to riae. It should be specially 
remarked that the rain is almost entirely in front of the trough. 
Thus while a cyclone has, as it were, a double symmetry, that is to 
Bay, one set of plienomena which are symmetrically disposed in 
Jront and rear of the trough, and another set, such as wind and rain, 
which are symmetrically arranged round the centre ; a V-s 
depression has only one line of symmetry — the trough — -t 
front and rear of which alone both wind and weather are related. 

In this country the wind in any part of a V-shaped depressioi 
very rarely rises beyond the strength of a strong breeze, so t' 
the indicationa are for moderate to fresh South-west winds i 
rain, changing suddenly to North-west and clearing up. 

As an illustration, in Fig. 14, we see a typical V depression o 
the first type on January 28th, 1878, 8 a.m., in which the directioi 
of the wind from South or South-west in front, and West < 
North-west in rear is clearly shown. The western edge of i 
rain area is almost exactly bounded by the trough, and the r 
does not extend much in front of the well-defined isobars of tl 
V depression. 

In the second and rarer type of V's the sequence of weather j 
through a sky covered with detached clouds, with a West _( 
South-west wind and a falling barometer to a sudden sqi 
during which the wind jumps round to North-west and rain 
continues after the sc[uall for some time, though the barometer has 
begun to rise. The squall which capsized H.M.S, " Eurydice," was 
associated with the trough of a V-depresaion belonging to this rare 
type. We shall illustrate this in Fig. 36 (p. 56), wher 
types of weather. 



Anticyclones. 

We now come to by far the most important shape of isobars ] 
after cyclones, via., the anticyclone. This ia so called because | 
it is in every way the converse of a cyclone. 



Wliile cyclonic isobars enclose an aiea of low pressure, with 
Ttun, and strong winds circulating against watch hands, the 
whole system being generallr in rapid motion, antioyclonic 
isobars enclose an area of high pressure, aa in Fig. 15, which in 
associated with fine weather, and light winds circulating with 




watch hands, and the whole system is usually stationary for 
several days together. These conditions we nhall now describe in 
more detaiL 

The shape of the isobars is usually circular or slightly oval, and 
the gradients are always very slight In the centre there is a 
dead calm ; and while the winds at a distance circulate round the 
centre in the direction of the watch hands, they are a little out- 
curved, thus forming another contrast to cyclones, where the wind 
is alwaVB slightly incurved. Equally marked is the circulation 
of the npper curreuts. These blow round the centre with a 
considerable amount of incurvature, as shown in the diagram. 
Fig. 16, and, like the cyclonic upper currents, they throw much 

ftff 16 




light on the circulatioa of the atmosphere, and are usetul in 
ezpliiining many points relative to the motions of clouds. This, 
diagram is adapted from one by Dr. HildebrandsBon, of Upsala. 
The temperature is always below the average of the season, and 
though in summer the sun may be very hot, there Is usually a cold 
air in the shade, and the nights are chilly. 

Bxtreme dryness is one of the most marked features of an 
anticyclone. 

In anticyclones, viewed on a synoptic chart, the position of 
blue sky, cloud, or fag seems very capricious, but to a single 
observer a certain general character is readily perceptible. The 
constant characteristics of a cold, dry air, and fine, or at least 
quiet, weather are never lost, but ns they are much leas marked 
than those in cyclones, they are more easily masked by diurnal, 
local, and seasonal variations. Thus in winter there might be 
thick fog io the valleys, but a clear frosty night ou the hill 
tops ; while io summer a misty morning would clear off" into 
a fine day. The calms or light winds also give free play to the 
radiation of the season ; that is, give very hot days in summer 
and very cold nights in winter. To these characters are applied 
the terms " radiation weather," and " radiation temperature," 
which best describe anticyclone weather- 
There is no doubt that in this country rain sometimes falls in 
an anticyclone, and in France it seems to be tolerably common. 
To a single observer, the rain is nsually in slight showers, with 
rather a high sky, and the general ajipearance is different from 
that in either primary or secondary cyclones ; the showers are 
very often accompanied by a slight irregular motion of the baro- 
meter, and being of short duration and of small extent, they are 
probably due to some local disturbance." 

As a general illustration, in Fig. 15 {p. 27) we give a specimen 
of the weather io an anticyclone on May 17th, 1874. In this 
diagram it is principally to be remarked that, though the sky is 
mostly blue, there is cloud and mist in a few places, but wliich 
'COuld never practically be mistaken for the kind of cloud or mist 
-'that would be marked with the same letters c or m in a cyclone. 
Had this anticyclone been formed In winter, the whole of the 
calm centre where there is marked blue sky would have been 
enveloped in dense fog. 

In forecasting, we see now that during an aniicyclone the 
indications are for settled fine weather, the details depending 
much on the season and local peculiarities. 



"VVedge Isobars. 
Our next shape of isobars will be what are termed " wedges " 
of high pressure, of which a typical example is given in Fig. 17. 
■On inspection they will be seen to consist of isobars converging 
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ftlmoat lo a point, but encloa'mg an area of high pressure msteftd 
of a low one, as In the case of the Vs. In every way they are as 
much the converse of the V's, as anticyclones are of cyclones. 
These wedges seem to shoot up in front of cyclones and V depres- 
sions and to travel along before them. 

On the front or east side the weather is very bright, and often 
gives that extreme clearness or visibility which come.'s with a blue 
aky. The wind is North-west find moderate, while the tempera- 
ture ia that due to excessive radiation. According to the season, 
this gives by day a peculinr burning lie-at which sometimes precedes 
rain, and by night white frost, another well-known sign of rain. 
On the rear or west side, where the barometer begins to fall,, 
the wind turns to South-west, and the sky overcasts in that 
peculiar manner which fir^t gives a halo, and then gradually 
becomes black without true cloud as the cyclone approaches. At 
the extreme north point of the wedge a shower or thunderstorm, 
is sometimes observed.* 

Thus, Bs the wedge travels eastwards, the sequence of the 
weather to a solitary observer will be from very fine with North- 
west wind, falling cidin, to halo, and gloom with a South-west wind 
followed by rain and perhaps a gale, if the gradients of the on- 
conuDg cyclone are sufHciently steep. 

As an illustration, Fig. 1 7 gives the wind and weather in a wedge 
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ftt 8 fljn., December 2Sth, 1877. The rear of a retreating cyclone 
is Been over the Baltic, while the front of an incoming one appears 
on the west of Ireland. The wedge almost exactly covers Grreat 



Biittun, bet the head of it is slightly curved westwards, so as to 
embrace the new cyclone. This is often obserred, and seems to 
be a sign of intensity, that is, that the coming cyclone will have 
steep gradients. On the east side the weather symbols are all for 
blue sky or fine weather mist, with light West winds, while on the 
west side we find cloud and rain with South-west winds. Observe 
how far south the rain extends into the anticyclone over the 
south of France, for this is very characteristic of wedges. 

StKAIGIIT ISOBAJIS, 

In the next place, at the edges of anticyclones, on the north side 
especially, nearly straight isobars axe eometimes found, as in Fig. 18. 




In them it will be seen that while the pressure is high on one 
side, it is generally low on the other, without any definite cyclone, 
and that the isobars run straight across the slope which joins the 
regions of high and low pressure. Near the high pressure the sky 
is blue, then as we approach the low pressure feathery cirrus, or 
some form of windy sky makes its appearance, with a blustery 
wind. Getting still nearer the low pressure, the sky is found. to 
be gathering into hard strtiins, or ciimulo-strafus, at first with 
chinks between its masses, through which divergent rays stream 
down under the sun, which is spoken of as " the sun drawing 
water." Sometimes, especially in winter, these rays ai-e lurid, and 
when the gradients are very steep a little rain sometimes falls 
with straight isobars, generally in light showers, and with a hard 
sky. In all caaes the air is both cool and tolerably dry. The 
force of wind in them, as well as its direction, depends on the 
slope and trend of the isobars, and hardly ever rises beyond the" 
strength of a fresh breeze. 
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Thoagh as a matter of coDvenience we have deacribed the 
sequence of weather as we proceed from the high to the low 
presanre, it must be clearly underatood that it does not represent 
the sequence of weather to a single observer, but rather what the 
weather will be. simultaneonsly, in ilifTerent parta of tlie country ; 
for instance, that if there is cirrus in London, there may perhaps 
be luiid sky in Edinburgh. 

Straight isobars are never persistent, and the area wliich they 
have occupied is usuidly soon traversed by a cj-clone of greater 
or less intensity." 

For purposes of forecasting the indiciktions, therefore, are for 
cool, cloudy, UDsettleil weather, the wind from moderate to fresh 
according to the gradients, to be followed soon by rain, as a 
cyclone forms or comes up. 

The following is a typical case of straight isobars. In Fig. 18 
we give the isobars and weather at 8 a.m., January 7th, 1882. 
Here we see an anticyclone over the Pyreneep, a small cyclone 
over Norway, and a barometric slope, marked by straight isobars 
over our island?. The wind jm fresh to strong from aoout West 
under the influence of rather steep gradients, while the weather 
is bright or cloudy with patches of rain ami showers. The chart 
for 8 a.m. the next morning showed the front of a new cyclone 
approaching our western coasts, bringing rain and fresh gales. 

Cols. 

Xiastly, we have to describe the weather in the nock of relatively 

lowpresauve lying between two adjacent anticyclones. In Fig, 19, 




* For further detaile, see Abtrcromby and Mar 
PrognMlic" Q. J. Mi'teor. Soc.. Vol. JX., p. 27. 




for February 26th, 1879, we give an example of the commonest 
case which occurs in this couotrj-, viz., when one anticyclone lies 
to the north-east of the other. Under these circumstancea a 
narrow neck of pressure lies obliquely across Great Britain^ 
which is low in comparison with the two high pressures, but 
also forms a ridge between two low pressures. To the north- 
west of the " col " there are gradients formed for South-west winds, 
and to the eouth-east the gradieola are for North-east winds. In 
neither case are they often found steep, while in the middle of the 
"col" the wind is always light. The weather is always quiet, 
but variable in appearance owing to the local influence of 
radiation. The temperature is that due to the radiation of the 
season, while the humidity is greater than would be found in an 
anticyclone at, the same time of year. 

Though their general position is sometimes pi-etty stationary, 
the weather in them b rather variable owing to the tendency of 
the depression which lies on their norlh-weat side to develope a 
eecondar}' in the " col." 

Hence, in forecasting, though we could tell what the weather 
would be in the "col " at the moment, the future course of the 
weather is subject lo much uncertainty, as we shall explain fully 
further on when discussing the easterly type of weather. 

As an illustration, in Fig. 19 (p. 31) we give the isobars aud 
weather symbols for February 26th, 1879. In this the edge of one 
anticyclone is seen over Ireland, the edge of the other (not shown 
on the chart) over Scandinavia, while a " col " is formed between 
them. On the north-west we find a generally low area, without 
any well-defined cyclone ; while to the eouth-east a cyclone 
evidently lies over Southern Germany. Under its influence the 
gradients for North-east winds are rather steep near Dover, giving 
overcast and gloomy weather with snow in several places. Within 
the " col " we find light winds and mostly blue sky ; while on the 
north side, detached clouds or an overcast sky are reported. 

This is the commonest class of " col " in this country, but in 
simimer another kind is formed in which one anticyclone lies to 
the east of the other. Under these conditions the wind is from 
some point of South on the east side of the " col," and from some 
point of North on the west side. The weather is calm and 
stagnant, usually gloomy, and frequently associated with violent 
thunderstorms. The motion of these thunderstorms is very ill 
defined, and forecasting becomes very difficult. Though rare in 
this country, this class of " col " forms an important feature in 
the meteorology of France, Germany, and the United States. 



We have now described the seven leading shapes of isobars 
found in this country, and there are others less common which 
need not be described in this work. We may, howe*er, sum up 
what we have already shown, viz., that isobaa's take certain 
well-defined shapes, and that every portion of every sliape has t 
characteristic weather and appearance, the wind being given \ 
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certain laws cominOR to alL In fact we may e&j that isobars map 
out the areas of bad or yotid wfolher ; their skajien givinij the 
weather, and their ffrndientg the irind. 

The queetioD is often askod, What are these shapes of isobars 
that the foreoaster treats as so many abstractionii, and to which 
he assigns different names ? This can only be parcially answered 
in our present state oF knowledge. We have idready shown in 
our diagrams of the surface and upper currents in both cyclones 
and anticycloues, that the lines as wa observe them are as^^ooiated 
with, or are the product of, complex motions and circulations of 
the atmosphere. The general idea to which we are brought is, 
that taking the earth as a whole, with a hot equator and cold 
poles, a circulation is set up, which conietimes takes that form of 
motion we call a cjclonCj sometimes that of an anticyclone, and 
so en ; while the weatlier is the product of the vertical and lateral 
movements which constitute!* these cyclones, &;c. Thus the rain 
in a cyclone seems due to an ascending current near the centre 
which must exist, if, as we have already seen, the surface wind is 
incurved and the upper current outcurved. Similarly the dry, 
cold, cloudless character of an anticyclone seems due to a 
descending current, whicli must exist if the surface wind is out- 
curved, and tlie upper currsnt incurved. For the present, how- 
ever, we prefer to mention iho^e only liypothetically, and to base the 
whole science of forecnsting on pure obeen'alion, which we do by 
merely assigning arbitrary names to the different isobaric shapes, 
and grouping or classifying the varied phenomena of wind and 
weatlier which we find associated with them. 



Surge. 

We have so far described different shapes of isolaric lines, and 
the changes of pressure which are observed as they jiass over an 
observer; but we have now to descrihe a source of fluctuation of 
pressure, which is totally different frciu any of these, and to 
which the term surye seems very applicable. The word toave 
woiUd partially express the same tiling, but tliat word has already 
been applied to so many different meteorological phenomena, it 
seems better to take the new word, and define a surge as a pro- 
gressive change of level, without a change of shape in the isobaric 
lines. For instance, the isobaric charts for March 23rd, 1878, 
showed that a cyclone which was over Finland on the 22Qd, had 
not moved by the 23rd, but, that though iis size and shape had 
little altered, the lowest isobar had fallen about 0'2 inch, from 
29'2 inches to 290 inches. The actual level of the isobars over 
Great Britain had diminished rather more, nearly 03 inch, the 
isobars of 29*9 inches and 30' 1 inches on the 22nd being almost 
in the same position as those of 29'G inches and 29*8 inches on 
the 23rd. To a single observer this change was shown by a 
steady fall of the barometer, amounting to 0'3 inch in the 24 hours, 
and which is evidently totally unconnected with the passage of 
any cyclone. But by next day, the ^4tV lA.ox<;V, "Cnow^^ "^Sia 
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H'lnlaod cyclone hnd filled up to the extent of 0'4 inch, its centM 1 
had moved so fur westwards, as to cause a fall of the barometer 
amounting to 0*2 inch. Thua the fall of the bnrometer on the 
25rd was due to surge, while that-on the 24th was due to the 
motion of the cyclone. 

So far B. surge might be considered only aa a deepening 
cytilone, but imdcr the uame of " waves," Birt and othera have 
found a progressive march eastwards of maDy barometric depres- 
eiona. In those days isobars were unknown, and little attention 
has lately been given to the subject. 

The great difficulty in handling tho subject lies in the im- 
possibility of entirely separating the motion of surging from the 
motion of individual cyclones. Still the following example will 
show tbut there is sometimes a sort of eastward march of aurgings, 
hut which can only be roughly defined. In Fig. 28 (p. 50) for 
November 12th, 1875, we find tliree principal depressions, one in 
America, another in Mid-Atlantic, and a third over Russia. By 
next day, the American has become more shallow, the Atlantic 
has deepened, and the Eussian begun to fill up. On the third 
day tiie American cyclone shows signs of the coiumencement 
of a fresh increase of depth, the original Atlantic one has 
increased enormously in depth, while the Kussian has almost 
disappeared. Finally, oo tho fourth day, Fig. 31, the American 
depression has increased still further and moved eastwards, while 
the original Atlantic one, now over the Baltic, ia filling up. 
Thus we see that what we may call the deepening impulse seems 
to travel eastwai'ds, modifying the cyclones it finds in its course, 
hut at the same time it can hardly be called a true wave in the 
ordinary sense of the word. 

In stationary anticyclones we someiimea find traces of suiting, 
for the actual level often vaj-ies Irom • 2 in. to ■ 3 in., without 
any material change of shape, and it seems likely that this 
impulse is propagated in an easterly direction. 

It is exceedingly doubtful ivhether a surf/e of itself gives rise to 
any characteristic weather, but the influence of surfer on existing 
cyclones, or for developing new ones is very great. Defining the 
portion of a surge in which the barometer falls, as the front ; the 
line aloDg which the barometer turns to rise, as the trough ; the 
line along which it turns to fall as the crest; and the portion 
where it rises as the rear, in a gc-peral way we may say that the 
front of a surge increases the intensity of an existing cyclone, or 
tends to develope new ones ; while the crest diminishes an exist- 
ing cyclone, and is very prejudicial to the formation of new ones. 
Hence, in forecasting, it is desirable to w itch the appearance and 
phase of any surging downwards, because even if no cyclone is then 
visible, it ia almost certain that one will form soon ; and a cyclone 
already in existence, which otherwi.se would not seem to be very 
dangerous, would, with the case of a rapid surge, be v ery likely to 
devetope dangerous intensity. 

This portion of the subject has not yet been seriously worked 
out, and is only mentioned here to call attention to the existence 



of a phcnomeDon which may Bome day jilaj n more Important 
part in forecaatino; thsin at present. 



Level. 

We may conveniently notice here tho influence of barometric 

level DO cyclones. It Is obvious from tlie inspection of such a 

iliagmm as Fig. 20 that n gale has no nccessaiy dependence on 
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the absolute height of the barometer at the place where the gale 
's felt. Here a ^-outh-west wind is blowing at Eocliefort, where 
the barometer iu 30 '16 ins.; a gale from the same quarter at 
Plymouth, with the barometer at 29*55 ins., and another at 
I .Ardroeaan, with the barometer at 28'61 ins., whilst on the east 
coa«t oi' Scotland, where the barometer is down to 284 ins., tliere 
is only a liglit wind. 

When we come to discuss weather types we shall find that large 
areas of low presniire, which arc not thcmaelvos cyclones, are 
persistently formed over certain por;ions of the world, but which 
lomitheatTes for the incessant generation of cyclones ; smd the final 
result to which observation leads ua is, that though a low level 
of pressure does not of itself give bad weather, ttiU it is very 
conducive to its formation; and con veiWy, that tliough a high 
level need not give fine weather, still it is conducive to the per- 
^etence of settled weather. Hence the markings on a. barometer 
scale of " Fau-," " Change," " Kain," at 30 ■ ins., 29 ■ 5 ina.j and 
29 • ins. respectively have a certain amount of value. 





CHAPTER IV. 
WEATHER SEQUESCE. 
GcxEBAL I sraoDccnos. 

We hare now described certain wcU-defioed Forms to i 
almost every eonfignratian of isob^ir? seeiu^ referable, !md \fe have 
aldO seen tl»t, subject to local, diamal, and eeosooal variations, each 
part of every one of them has a pliaracteristic wind and weather 

Hence at anj time, if we kaow the po«itioD of a system 
bekn^Dg to any one of these Forms, we shall be able to say 
approximately wliat the weather is at the moment at any part of 
the region over which that system extends. 

In this caM, the meteorologist is in the same position as the 
geologist who explains the existing scenery in any port of the 
world by the presence of certain kinds of earth disturbance, known 
as upheavals, crumpling^, faults, &c. 

Bat weather in ihe full sense of the word is applied as much 
to the sequence ot wind, rain, cloud, &c for a whole day, as to 
the actual appearance of the aky at any particular moment. 

We have seen tliat the position of all isobaric Forms is 
in a state of constant change, and it is therefore obvious that 
the explanation of obeened sequences of weather depends OQ 
dewribing the motion of these Forme, and also that forecasting 
depends on being able to foretell where any gjarticular Form will 
be at any particular time, and witat changes are likely to take 
place in any existing system of Form;-. Carrying out the analogy 
to geological methods, just as the meteorologist forecasts the future 
course of cyclones, with their resultant weather, by the study «" 
their past motions, so the geologist will perhaps some day fore 
the future position of new upheavals and crumplings, with 1 
corresponding change of scenery. 

If we Iwk at any series of synoptic charts over a lai^ t 
the changes are sometimes so cumplicated as almost to I 
description, nnd in a case of that sort, though we might be abj 
to explain the sequence of weather at any place, we should f 
unable to forecast IL 

Fortunately ii>r meteorology, this is not usually the case ; and ^ 
a vast majority of days, we are able to form a very fair estim 
of the luture weather. 

We fhall now endeavour to explain the principles which e 
us to do so. 

We may state at once that there is nothing approaching to a 
numerical calculation nossible in forecasting, but that we f 
from careful observation of synoptic charts over a very large a 
that there is a certain method in weather changes, and ^ 
cyclones formed under diiFerent surroundings have ilifferent v 
siid courses of their own. 

We shall first illustrate the principal kinds or types of wea_ 
which occur in this country; and in doing so, it will baa 
veaient to exphun simultaneously both huvN t.Vve cbatt^'jce 
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ill tbe charts ABect the observed sequence of wt-ather, and how 
the knowledge of theae chaogea can be utilized in foreciiBtiDg. 

In illustratJDg these types, we shall cany out the plan adopted 
throughout this work, which is by far the beat adapted to explain 
Buch complicated shapes and motions as belong to cyclonee — when 
no two are alike, yet all are cast in the same mould, — viz., to 
define by well-selected samples, rather than by generalitiea or 
averages. 

We will, tlien, give some principles of cyclone motion, and explain 
tbe various aids to forecasting that can be derived from different 
sources, such ai prognostics, periodicities, &c. Then after a series 
of illustrations of successful and unsuccessful forecasts, we shall 
conclude with some general reflections on the whole subject, and 
besides det^ing tbo method practically in use for isstiii:g forecasts 
to the public, we shall mention the present condition nnd future 
prospects of the science. 

Weather Types. 

The general idea of weather types will be readily understood 
by considering the fact familiar to all observers, that the weather 
in this country frequently occurs in spells of several weeks' dura- 
tion, during which there is a remarkable persistence of ilic general 
rof weather over-riding both a considerable fluctuation from 
to day, and a conniderable local variation from place to place, 

For instance, the wind will often back to some point of South, 
with a high tcmperaturcj a dull sky and rain, and then veer to 
some point of West with a cooler air and brighter eky ; and after 
a day or so of fine weather it will hack again to the Souih with 
bad weather, perhaps this time rising to the intensity of a gale, 
aad subsequently veer towards the West with finer weather, and 
BO on for weeks together. 

The changes only vary in intensity and detail, not in general 
character, while the feel of the weather and the look of the sky 
remain through all of them what are customarily associated with 
Westerly winds. 

Similarly, the wind will often come persistently from some 
point of East, fluctuating between South-east for fouler weather, 
and North-east ibr finer weather, and back again with many varia- 
tiona for Heveral weeks, during which the predominant features of 
theweather are always characteristic of East winds. The frequent 
recurrence of particular types of weather at particular seasons of 
the year is also a matter of common observation ; the Nortii-eaat 
vinds of March, tho cold North winds of the middle of June, and 
the wet West winds of September are well-known instances. 

If we examine a large number of synoptic charts, we soon see 
that, relatively to Europe, the general position of the great areas 
of high pressure frequently remained constant for a lengthened 
period. Further examination shows that the constancy of these 
positions coincides with persistency of types of weather similar to 
those above mentioned, the fluctuation of \seoX\w\ m iy\R\\ '^-'i"^'^ 
being due to the passage of cyclones, ^V\\e \N\a \Q<iB\Nii.x\«SwKv 





depencla on the exact position of the cyclone centre, and on th^ 
innumerable local conditions which modify any general type. 

Tlie charts used in this work are principally derived from the 
French Atlns des Mnuoemetits genp'raux de FAtmosphtre for 
18S5, which refers to the weather of Europe and the North 
Atlantic, from the Equator to a line drawn obliquely from 
Newfoundland to the North Cajie of Norway ; and Hoffmeyer'a 
charts, extimding over Europe, Greenland, tiie United States, and 
the Atlantic down to about 40° north latitude; as well aa those of 
the United States Government, which extend over the greater 
portion of tlie Northern Hemisphere. 

The types may be considered as applying generally to Europej 
while the details of weather refer only to Great Britain. 

Over tlie above areas the distribution of atmospheric pressure '^ 
presents certain constant features ; namely, — - 

1. An Equatorial belt of nearly uniform low pressure. 

2. A Tropical belt of high pressure rising at intervals into greafea 
irregular elevations or anticyclones. r 

3. A Temperate and Arctic region of generally lower preaaure^ 
but in which occasionally areas of high pressure appear for a J 
considerable period. I 

The Equatorial belt constantly covers the Sahara and thej 
Amazon Valley, and always narrows over the Atlantic at aboui^ 
30° West Longitude, where it often does not reach higher than \(^ 
North Latitude. The shape and depth of this area are tolerabl]^ 
constant. 

The Tropical belt comprises a region of high pressure, rising aU 
Tariable intervals into great anticyclones; these anticyclones are 
usually longest in an east and west direction, and often rise intq 
two or more heads. Their positiou is generally variable with tfa 
exception of one, which is always found over the central Atlantioj 
This anticyclone forms a very important factor of the weather Ct 
'U''estern Europe, and will be constantly referred to aa "Tiu 
Atlantic Anticyclone," 

The extension south and west of this anticyclone is tolerabl^p 
constant, "while north and east it is variable, sometimes rising' 
as far as 60° North and stretching over Great Britain and 
Continental Europe. 

Cyclones are rarely formed to the south of this anticyclone ; 
Bometimes they have their origin on its south-west side, when 
they work round the anticyclone first towards the north-west, and 
then towards north-east. These are the West India Hurricanes. 

The north aide of the anticyclone is the birth-place of in- 
numerable cyclones of every size and intensity, which invariably 
move towards aome point of east, and then play a most important 
part in the meteorology of Great Britain. 

Cyclones are also occasionally formed on the south-east side 
near Madeira ; these either work very slowly round the high pres- 
sure to the south-weat, or else leave the anticyclone and go east. 

The Temperate and Arctic region extends from the tropical 
hig-h pi^essure to the poie. Though ordinarily low, the pressure 
ju this i^ioa is perpetually fl actuating by reaaou ot vVe 'wkCa^sKot 



I pas^f^e of oyclOQCB ; yet ocoaaionaliy peTsistent area."! of high 
I preBHure appear ia cert«n portions of it. 

[ With reference to Western Europe, there are at least four well- 
I marked typea of weather, which we nanied according to the 
I prevailing wind in each : 

I 1. The Southerly, in which an anticyclone lies to the east or 
|,south-eaat of Great Britain, while cyoloaes comicg in from the 
I Atlantic either beat up against it or pass towards north-ea^t. 
I 2. The Westerly, in which the tropical belt of antleyrlones is 
r found to the south of Great Britain, and the cyclones which are 
I formed in the central Atlantic, pass towards east or oortli-east. 
I 3. The Northerly, in which the Atlantic antieyctone stretches 
I far to the west and north-west of Great Britain, roughly covering 
I tfie Atlantic Ocean. In this case cyclones spring up on the north 
lor east aide, and either work round the anticyclone lu the south- 
least, or leave it and travel rapidly towards the east. 
I 4. The Easterly, in which an apparently Don-trojiical anticyclone 
I (or one disconnected from the tropical high pressure belt) appears 
I in the north-east of Europe, rarely extending beyond tlie coast- 
I Jine, while the Atlantic anticyclone is occasionally totally absent 
I from the Bay of Biscay. Tlie cyclones then either come in from 
I the Atlantic and pass south-east between the Scandinavian and 

■ Atlantic anticyclones; or else their progress being impeded, they 
lare arrested or deflected by the anticyclone in the North-east of 
■Europe. Sometimes they are formed to the soutii of the north- 
Beast anticyclone, and advance slowly towards the onst, or in very 
Bntre instances towards the west. 

I As examples of these type groups, those for the first three 
hiontha of 1865 are subjoined : — 

■ January 1 — 17, Westerly type. 

H IH— ^.^I, materials insufficient. 

H February 1 — 1 2, Easterly type. 

^^^H IS — lo, transitional 

^^^K 14)— March 6, Westerly type. 

^^^K March 7—20, Easterly type. 

^^^ 21—27, Northerly type. 

V 28 — 30 transitionRl, 

P We shall now give details of these types with s])ecial reference 

■ ■to tbo assistance they afford in forecasting, by indicating the 

probable path of any cyclone. We shall describe their brond 
general character, and seasonal modiiicatious, together with the 
signs of intensity, and, when possible, any symptoms of persistence, 
or of change of type. For the sake of conciseness, we bIihII assume 
throughout that when we have mentioned the shape of isobars 
over Great Britain, we have thereby described the broad features 
of the wind and weather. It must not, however, be supposed 
that the weather on every day is referable to one or other of these 
types. Sometimes spells of weather occur in which no definite 
sequence can be detected, and the four great types here detailed 
L £ould probably be subdivided into subtypes, but at preaeut au.Q,\i. u. 

■ minute classification would be premature. 
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Though the unit componenta of iveatlier, such ns cjclones, auti- 
cyclones, &c.,ai'e considerably modified by the type in which they 
occur, these variations need not be diecusseii ia an elementary 
work which deals only with broad principles." 

SotiTHEKLY Type. 

In this the Athinlic anticyclone extends very liltle to the 
northward, while a large area of high pressure covers Europe to 
the east and south-east of thu United Kingdom, 

The North Atlantic is occupied by a persistent area of low 
pressure in which cyclones are constantly being formed ; these 
beat up against the high European pressure, and either die out or 
are repelled. 

Sometimcp, especially in Bummer, nmall cyclonef, arising on 
the easterly side of the area of depression, pass rapidly near the 
British coasts in a north or north-east dii'ectlon. In either case 
it ia somewhat rare for the centre of a. cyclone to reach over these 
Islands, so that generally Great Britain is under the influence of 
the rim or edge of either a cyclone or anticyclone. 

At other times the Atlantic low pressure extends over Great 
Britain, driving the high pressure eastwards, without forming any 
definite cyclone. In this case the indications are for tolerably 
fine we:Jther and little wind, with a very low barometer: a 
condition which often excites remark. 

In winter the cyclones are usually large, but in summer the 
general depression of the Atlnntic isiuuch less pronounced, wbile the 
cyclones are smaller, their centres progress further eastward, and 
the gradients ai-e less steep. The weather iu them is not so dirty, 
though the air is always close, and the sky is harder than in winter. 

This type of weather occurs at all senaoos of the year, but is 
most common and persistent iu winter ; in fact, the warmth or 
otherwise of the winter principtilly depends on the number of 
days of this type. A great prevalence of the Westerly type also 
gives an open winter in Great Britain, but then the weather is not 
BO uniformly warm a* when the Soutlierly type predominates. 

The temperature of this type is always high, parily because 
of the prevailing Southerly winds, and when the cyclones die 
out, the sligiit degree of cold which follows is very noticeable. 
Sometimes a portion of the Russian anticyclone reaches Gri-at 
Britain, and in winter gives rise to white frost of short duration. 

The wind in this type is remarkable fur its wteadiners and 
absence of gustiness, except when the intensity is extreme; and for 
various reasons the gales of wind do comparatively little destruction 
either on sea or land, considering Iheir force and duration. 

V-shape depressions are not common with this type, and they 
cenerally appear in the souih-east comer of a cyclone. Under 
thmr influence, or that of u secondary in the same position, the 

ain Types of British Wea'her,* 
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loburs over Great Britain often form, roughly speaking, two sides 
fa Bquare, running nearly east and west, on tin- eoutli aiiie, with 

Dclerate gradients for West wind ; and uearly north and south on 

e east side, with steep gradienta for Southerly gales. The 
idications then Hre tor a sharp Southerly gale, which quickly 
lubsides 08 the wind shifts rather suddenly to \Vc3t. 

The signs of persistence are tmly those common to every typo, 
s described hereafter. 

Then aa to aigna of change. This type may merge inECDsibly 
"her into the Westerly on one side, or the Easterly on the other, 

e latter change being usually the more abrupt; but ii is not 
Dssihle to give any detailed description of symptoms of chai j,.. 

To a single observer the sequence of weather in this type n very 
mple. As atmospheric pressure falls, lempcniture rises, and the 

f growa dirtier, till drizzling rain sets in. The wind from some 

' r point, having backed slightly, rises in velocity till the 

r has reached its lowest point ; as soon as pressure 

I to increase, the wind veers a little towards South-west and 

lidls, the air becomes cooler, and the sky begins to 

; but it rarely becomes hard, or contains firm cumutus. By 

txt day, perhaps, the same sequence is repeated, varying only in ' 
bteaslty but not in general character, and this alternation ofixsa 
"loBta for weeks at a time. 

All the above phenomena are evidently due to the passage of 
portions of estensive cyclones over an observer ; but in this 
type sometimes after the barometer bos fallen fast with very bad 
weather, it suddenly becomes stationary, the weather improves, 
and the wind falls light ; and then after several hours the pressure 
alowly begins to increase, the air becomes cooler, and the weather 
oleara completely. 

Thiaisdue to a ring of steep gradients passingover the observer, 
and then leavinj^ him in the centre of a very large cyclone which 
gradually disperses, 

Now, aa to forecasting. It is evident that when a persistent 
spell of this type is recognised as having set in, the general 
character of the weather and direction of the wind are at once 
indicated, ao that all that is necessary for storm warnings is to 
watch for signs of the intensity becoming so great an to give rise 
to a gale. 

An inspection of the illustrative charts will show that the area 
involved is so hu-ge that it is hopeiees to trace the cyclones as a 
whole, but that usually within the area of the British telegraphic 
reports, and always within the area of the large charts, there are 
localities to the east or north-east where the pressure is steady. 
Over the Atlantic great variations occur, and it is therefore 
necessary first to try and discover the area o£ steady pressure, and 
and then to keep a sharp look-out for any rapid fall of the 
barometer over the west coast of Ireland, which would produce 
8te^ gradients and their atfsociated gales. 

When once a portion of a ring of steep gradients appears, 

I progress eastwards must be traced by telegraph, and watch 
19779. D 




mnet be kept that there is no giving way of preeanre over 
Scandinavia. 

Since the rate of progress of the eteep gradients is usually slow 
and pretty regular, and since, as has been shown above, the 
direction of the wind with the general character of the weather is 
subject to little uncertainty, gales of this type are practically 
forecast with almost greater success than those in any other class. 

The following is an illustration of this type of weather : — 

In Figs. 21, 22, 23, and 24 are given synoptic charts over a 
ai-ge area for the four days February 25th to 28tli, 1874, In all 
of these pressures under 29 ■ 9 inches are marked by dotted lines, 
BO as to indicate the broad features of the distribution of high and 
low pressure. 

In each of these the northern edge of the great Atlantic anti- 
cyclone is seen near the Canary Islands or coasts of Portugal, and 
in all the pressure is high over Kussia, but low over the Atlantic 
On the 25th a portion of a cyclone, so large as nearly to fill the 
whole North Atlantic, is seen affecting the British Islands ; on 
the 26th, the cyclone centre seems to have moved somewhat 
towards the east, and to have become deeper, gi*ing rise to eteep 
gradients with heavy South or South-west gales in Great Britain, 
while the Bussian anticyclone has retreated a little to the east. 





The details for that day at 8 a.m. are Hhowii in Fig. 25, where 





the most noticeable I'eatures arc the connexion of the worst 
weather and strongest wind with the rim ofaieepeet gradtente, so 
characteristic of thia type. 

On the 27th the area of high pressure over Blniand rcmaina 

Btationary, but the barometer haa risen no less tlinn ■ 4 inch, 

while the cyclone has shifted ite course towards Iceland, tliou«h 

the rim of steepest gradients has moved eastwards towards 

Norway, and a group of secondaries have formed over Western 

Europe. Over Great Britain the wind has moderated, but the 

weather remains unsettled, owing to the I'reseuce of secondaries. 

On the 28th the cyclone hns passed into the Arctic Ocean, 

[ and while the Finland anticyclone las advanced, the secondaries 

„ over Western Europe have much developed. At the same time 

n new cyclone has formed in the Atlantic with an Increase of 

' pressure in the Atlantic anticyclone ; and a similar sequence of 

weather will follow as long as the two areas of high [iressure 

muntain the same relative positions. 

As an example of forecasting in a very conunon case of this 
type, we may give a very good instance of successful warnings. 

The chart for 8 a.m. on the fith January 187" showed a full of 
"2 inch since 10 p.m. on the 5th at Valencia, while the wind 
had backed from West to Soulh-eaet in Ireland, and to South-west 
at Scilly, Brest, &c. These e ire urn stances showed that iin area of 
low presfliue lay oft' the west coast of Ireland, and accordingly 
w.nraings were issued to tlie we^iteTD stations at 11 a.m. Later 

ItelegraniH showed that the disturbance was advancing over the 
eouth of England, and at 1 p.m. warnings were extended along 
the Channel nnd up to Yarmouth ; nt 4 p.m. the remainder of tlie 
conwt was warned. Tliefe warnings were folly justified by the 
occurrence of the gale over the whole of England itnd Ireland, and 
subsequent reports showed that the Southerly winds extended to 
Scotland also, by the early morning of the 7tb. 



Westerly Type. 



In this type the tropical belt of anticyclones is constantly to 
the south of Great Britain, and (he pressure to the east, west, and 
jsjiecially the north, companitively low. Under these circum- 
stances, cyclones are developed on the north eide of the Atlantic 
anticyclone, which roll quickly rastwards along the high -pressure 
belt, usually dying out after they have been detached f lora the 
Atlantic anticyclone in their eastward course. Their intensity, 
and consequently the weather they produce, may vary almost 
indefinitely. 

When the cyclones are formed very far south, so thjit their 
centres cross Great Britain, and are of moderate size, the intensity 
is iiaually great, and severe well-defined storms with sharp shifts 
of wind are experienced. These occur most frequently in spring 
and autumn, and are the most destructive storms which occur in 
Great Britiun. 
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Another intcDse form is fouDil in a sones of small, ahort- 
lived, quick -moviDg cyclones and numerous secondaries, without 
very steep gradients, during which the indications are for rainy, 
broken weather, rather thaa for storms. This phase ia common 
at all seasons of the year. 

In another modification, while the pressure is low to the north, 
and the isobars run nearly due east and west, the whole of the 
Arctic area of low pressure surges southward with an exceedingly 
ill-defined cyclone, bringing a rim of steep gradients along ihe 
edge of the Atlantic anticyclone, and across Great Britnin, in 
a manner analogous to a phase of Southerly type, before explained. 
The indications then are for rain, and Westerly galea with very 
little shift of wind. This phase belongs almost exclusively to the 
winter months. 

But the commonest modification at every season, and that 
which forms about 70 per cent, of our weather, is when the in- 
tensity is moderate, and the cyclone paths are so far to the north 
of the British Islands that the wind merely backs a point or two 
from South-west as the cyclone approaches and veers a point or 
two towards the West as the cyclone passes, tlie general direction 
of the wind being between South-west and W est, without rising to 
the strength of a gale, while rain is moderate in quantity. 

Sometimes in summer a prolongation of the Atlantic anti- 
cyclone covers the southern portion of Great Britain, and cyclones 
of small inteosity and far north, just influence the northern 
counties, as in the chart, Fig. 26, for August 31st, 1864.* Then . 




• This figure is taken from Marifi Davj's, " De la PrfiviHion du Temps." 
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the intensity is too tttnall to ilevcl<i|>c min, but only cloud in the 
middle of the day, eo thnt fine dry weather io indicnied. Tliiti 
phnee, when Tery prolonge*!, may give line to drought. In the 
chart there is a very typical " Col " developed over the Bay of 
Biecny. During the counic of the day this gave rise to severe 
tbunderetorms in the west of Frarce. 

The general temperature aeconipaDying thix typo is about the 
average of the season, a little warmer in front of the cyclone, 
and a little coWer in the roar. In winter, however, a great 
prevalence of this type gives an ojkq season, as the high wind 
prevents frost, unless the cyclones are so far north that the 
influence of the Atlantic anticyclone is felt. In summer, on the 
contrary, if the type be intense, the temperature is below the 
avenge, from the excels of cloud hiding the sun. 

Another important consideration as regards temperature is tlie 
locality of the normal cyclone path. The difference of tempera- 
ture just north and south of a cyclone centre is very marked, so 
that when the cyclone passes further south than ordinary, the 
temperature of the region lying between the uaatil and actual 
path is greatly lowered. 

Now, as to signs of pemistencc. It has already been sliown tlutt 
a wedge of high pressure indicates a continuance of the same 
sequence of cyclones. Many years ago Mr. Huclian observed 
that when the temperatm-e does not fall ns much as usual in rear 
of a cyclone, another almost immediately fuUiiwa ; while M. Mariij 
Davy has pointed out that when the cyclone centre moves along 
a V-shaped path, as in Fig. 27, that also indicates a new cyclone 
with fresh Irad weather. 
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Then, as to eigne of change. Tiiis type mei^ea nlmost iii- 
seDBibly inWi the Southerly, on one side, and into the Northerly on 
the other. Unfortunately, no certain symptoina can be detailed 
formally, but the apijearance of a secondary on the eouth-weat or 
west side of a cycione ordinarily precedes an irruption of the 
Northerly, while a very deep surge sometimes precedes the com- 
mencement of the Kasterly type. 

To a single observer ihe principal peculiarity of this type lies 
in the variable wind and weather. In the Southerly type an 
observer onlv gets, na it were, the front of a series of cyclone?, 
while in this type he gets the characleriatic weather of both 
front and rear. In the former condition the worst weather ia 
always in front ; while in this the worst often occurs in rear, after 
the pressure has begun to increase. 

In some of the synoptic charts it will be seen that there is a 
small area of steepest gradients to the south-west of the centre, 
where the high pressure closes up in rear of the cyclone. lu this 
type, too, the characteristic squall during the passage of the 
cyclone's trough is moat frequently observed. 

In forecasting during the prevalence of this weather the chief 
difficulty arises when the intensity is so great that the cyclones 
form and disperse rapidly, or two or three secondaries merge into 
one large cyclone. In these cases, though the general indication is 
for broken weather, the details for anyone locality cannot be given 
with certainty. 

Another case of doubt, over a small area, arises when a well- 
defined cyclone is approaching Ireland, so far south that its centre 
will cross Great Britain. The difficulty then is, that though the 
wind and weather to ihe north and south of the centre can be 
prognosticated accurately, there is always considerable uncertainty 
as to the e.-cact course of the centre, so that the belt of country 
between tho track expected by the forecaster and thai actually 
taken, may receive a forecast exactly opposite to what occurs. 
An example of this will be given later on. 

As an example of the westerly type we will describe the period 
February 26t!i-28tb, 1865, which may be taken ns illustrating 
that kind of intensity which jiroduces broken weather without 
very steep gradients. On the morning of the 26lh tlic Equatorial 
low pressure occupied its usual plaee, into which the North-east 
and South-east Trade Winds blew ; an ai'ea of high pressure covered 
the United States ; the Atlantic anticyclone stretched from the 
West Indies to Poland, its head of highest pressure being near 
the Azores ; while the edge of another anticyclone was near 
Moscow. The segment of a cyclone skirted the north of Norway ; 
there was one small secondary near Denmark, and a V-shaped 
depression lay over Great Britain. Furtlier westward three 
inflections were found on the north side of the Atlantic anti- 
cyclone. 

The winds to the north of the Atlantic anticyclones were 
generally Westerly, modified, by their position relative to the 
cjclones and secondaries, and moderate to strong in force. 
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The weather was rainy or overonst at almost all the British 
BlAtiona, owing t^i the preseace of the V-shnpe<l secondnry. 

On the 27th the poeitions of the Equatorial low pressure ami 
the Tropical high presHure were but slightly changed, but the 
cyclone over Norway had descended towards the south-east, 
partly by amalgamation with the V-shapetl depression, while the 
secondary observed near Denmark etiH lay over the Baltic. Great 
Britain was covered by a projection of the Atlantic anticyclone 
forming the ivedge-sliaped projection of high pressure so charac- 
teristic of an advancing cyclone of I his type. The three infleclionR 
to the westward had memed into two and increased in intensity. 

The winds still retained their modified Westerly set, while the 
weather over Great Britain waseithei' clear or slightly clouded. 

On the morning of the 28th tho Equatorial low pressure over the 
centre of the Atlantic had fluctiiateil considerably, and an inflexion 
appeared in it over Bermuda, which by next day developed into a 
cyclone moving north-eastwards. High prcwmre still covered the 
United States and had advanced over Newfoundland ; while the 
Atlantic anticyclone, much diminished tu size and height, still 
had its centre over the Azores. The high prcaaure over Russia 
had disappeared ; the Norwegian cyclone had moved on to the 
White Sea ; while the depression notii-cd the previous day over 
the Mid-Atlnniic had developed into a cyclone of considerable 
intensity with ita centre over Scotland, accompanied by a group of 
Bccxindaries. The wedge in front of the cyclone had advanced to 
Norway. The winds still retained their modified Westerly direc- 
tion, but were much increased in force over Southern Britain, owing 
to the steeper gradients. The weather was rainy in the Englisli 
Channel, and on the western coast. 

The foregoing example illuslrates the Westerly type, when of 
moderate intensity, and also the relation of the Atlantic antl- 
eyclones, and of the Trade Winds to our weather ; but we will now 
give an illustration of great intensity, and though the charts do 
not give the Equatorial pressures so fully, they give the Polar 
pre^ure much better, and also illustrate the enormous scale on 
which weather changes take place. 

In Figs. 28-31 we give charts of isobars for the four days, 
November 12th — 15th, 1875. In all four we note high pressure 
over the Southern part of the North Atlantic, over Central 
Siberia, and over Greenland. The theatre of cyclone action lies 
between these region.'*. 

In Fig, 28 one huge cyclone, distorted by numerous secondaries, 
covers the whole of Europe, and extends from Egypt on the 
south to Spitzbergen on the north, say 3,500 miles ; a large secon- 
dary lies south of Ireland j a double-pilled cyclone covers the 
Central Atlantic; while a well-defined cyclone is leavinji the 
American Continent, apparently followed by another, now lying 
over Hudson's Bay. 

By next d.iy, Novemlirr Kith, the European cyclcne has much 
diminished, both in size and intensity, and gathered itself m;i iuta 
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two iliflinct pits; wliile the Icekntl ecconilary has moved iiorth- 
wnnls nnil hocame a primary. One pit of the Atlantic c3clone 
has shnmk into a secondary, while tlic other with increased 
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intensity bas moved towards the north-east, so as to touch Great 
Britain, and a well- defined wodgo has formed in firont of it. The 
American cyclone has commenced its course across the Atlantic, 
while the Hudson's Bay cyclone api^rs to W\«©\eA^i.^. 




By next morning the European and Icelandic cyclones have 
(linappearecl in the Arctic Ocean, btit the centre of the Atlnntic 
cyclone liea over England. 

This is the same cyclone the phenomena of which we gave with 
some minuteness when discuBsing cyclones generally, while now 
we are tracing its life history on a large scale. The American 
cyclone continues its eastward course and has much increased in 

Lastly, on the 15th November the British cyclone has reached 
the Baltic ; next day it was at St. Petei'sburg, and died out 
about the 17th in Siberia. This morning Great Britain is covered 
by a -wedgBj lising in front of the American cyclone, which now 
covers the whole North Atlantic ; the South wind at Liverpool 
and the North-west wind in Newfoundland being both directed by 
the same cyclonic influence. 

In this illuBtration we have confined ouraelves almost exclusively 
to the consideration of the motions of cyclones, so as to show how 
the latter often begin gently, increase quickly to great intensity, 
and then die out gradually ; also how a cyclone with a single centre 
may develop two centres, and, conversely, how one centre may 
disnppear, and the other system po on with increasing intensity. 
We linve also shown that in any sequence of cyclones, no two are 
alike either in shape or path, though all have many pointei in 
common. 

From all these consideration e, we see the truth of the important 
inference we have already mentioned, that no numerical calcula- 
tion as to the motion or change in any cyclone is poBsiLle, but 
that by watching at short intervals the changes which take place, 
and combining that inEorniatioii with a general kno\yledge of ihe 
"ways" of cyclones, a certain amount of forecasting becomes 
possible. 



NOKTHEELY TyI'E. 

In this type the pressure is high to the west and north-west 
of Great Britain, while it is low over Germany and Scandinavia, 
thus ^ving gradients for Northerly wind.", from whence the type 
is named. 

Sometimes this high pressure seems to be simply a great 
extension northwards of the Atlantic anticyclone, on the east side 
of which cyclones form and pass towards some point of enst, thus 
approximating to a phase of Westerly type into which it may 
merge insensibly. This form is most common in July and 
August. 

More frequently a moderate extension northwards of the 
Atlantic anticyclone is met by a persistent anticyclone lying 
over Greenland. On one side any cyclones coming from the 
American continent are arrested by the belt of high pressure thus 
formed. On the other side, a lai-ge area of low pressure liea over 
northern and central Eui'ope, which is the theatre of the formation 
ofaa inccBBaat series of cyclones. 
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The centres of these cyclonee always lie to the oast of Great 
Briton, but modify our weather by their approiich or receseitm. 
Thus the Northerly type, during which Great Britain is constantly 
under the influence of the ronr of cyclones, iiiuy be coufiidered 
the exact convern* of the ,Southerly type, during wiiich it is iia 
coDstnntly under the influence of the front of cyclone?. This form 
of the type ia most common in the winter, and especially the 
spring months, notably in March ; while it is very rare during the 
iiutumn. 

The temperature during this type is always low, from the pre- 
valence of Northerly wbda, and for the same reaeon, the wr ia very 
dry. The wind remains persistently from some Northerly point, 
varying with the iotlections of the iHohan^. In practice, the gradients 
are rarely steep, ao that gales are not frequent while this type lasts. 

The general appearance of the weather is hard, with a great 
tendency iu the sky to break into detached musses of t-umutiis 
cloud. A notable chanicterietic of. the type is the fonnation of 
numerous seoondariea. In them the sky would be overcast, often 
with r^n, and occasionally, in summer and autunm, violent 
thunderatorms when the intensity is very great. 

This type often merges insensibly? into the Westerly type, but 
more often into tlie Easterly, with which it often altei-natos. 

To a single observer the most marked feature is the constancy 
of the wind in the North, generally veering towards North-east 
with increasing cloud as the barometer falls, and bivcking towards 
North-west with brighter weather aa it rises ; but there ia no 
approach to such a regular shift as occurs in the Westerly type. 
The appearance of the aky is usually hard, and any rainfall takes 
the form of showers or squalls, rather timn of a drizzle or a steady 
downpour. 

To thii) tyi^ belongs the exceptional case of rain with a rising 
barometer and an East wind, which was thought of sufficient 
importance by Admiral FitzKoy to be engraved on the scales of hia 
barometer, but its explanation ia beyond tiie scope of this work. 

Forecasting during the continuance of this type presents 
peculiar difficulties. It will readily be seen by reference to the 
illustrative diagrams that the cyclones of this type are moat 
irregular in shape, that they are almost always distorted by a 
complicated collection of secondiiries, and that the whole system 
changes by surging and forming new secondaries, rather tlian by 
the definite motion of any existing cyclone. Hence the forecaster 
has much to contend against, in giving details of weather ; but, on 
the other hand, he can generally give pretty accurately its general 
character ; and while gales are rare, he can nearly always detect 
signs of a change from thia type into the Westerly, by the failure 
of pressure over the west of IrehinJ. 

The following example will illustrate the leading peculiarities 
of this tyjje. We have choaen it to illustrate one of the most 
characteriatic features of a persistent type of weather, viz., its 
apparent fMlure for a day or two and then its re-establishment 
with increased intensity-. 
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In F!gB. 33—35 we give synoptic charts for the period, May 
7tli-10lh, 1874. In all of these the pressure is high over the 
whole North Atlantic, and low over Europe. 
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On the Ytb of May, besides the uormal Atlantic itnticyclone, 
another well-prooouncecl one lies near Iceland ; hj next morning 
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the latter has nearly diijappeared, and preeeure haa decreased oi 
our Island;!, owing to the development of a complicated cycl< 
ajdtem over Europe. 

By the 9th these changes have so far progreeeed that it miglit 
almost have been thought that the Westerly type was going to set 
in ; but on the succeeding day. Fig. 35, we find the Iceland 
antaoyclone re-established, and all the characterirtics of tiie 
Northerly type re-establisbed, aud this spell continued for a good 
many days later. 

We see here the great complexity o£ the northerly cycloniq 
systems, and also the iniposeibility of assigning any definite path 
or history lo the changes shown in two successive charts. It ww 
in a squall associated with a V-shaped Secoudai-y of this tyjie 
that H.M.8. " Eurydiee " was capsized off tlic lele of Wight, at 
3h. 45m. p.m., March 24th, 1878. In Fig. 36 we give in detail 
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diagram of the weather existing over Great Britain three houi|| 
before the disaster. The trough (if a V, which is shown in thf 
chart at Oh. 43ni. p.m., as passing across England from the Wa* 
to the Bristol Channel, had by 3h. 4om. p.m. whee'ed round so ^ 
to pass through London and the aoutliem coast i>f the Isle I 
Wight. Oft' the latter the squall associated ivith tlie tronj 
caught the ship aback, as the wind flew round from VV. to N.N.'V 
and capeized her* This chart is most typical of the intricaj 
changes of wind and weather which we sometimes have to deP 
with, and we have introduced it here to demonstrate the impm 
bility of giving more than general forecaatc. 

* For a full account of this rtmarkable squaU sec Abererombj, " On the 
and Course of the Sqnall which capsizeil H.M.S. ' Eurvdice '." Quurt, Journ I 
Hoc., Vol. X., p. 172. 
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We have already mentioned that Northerly galea are very rare 
with the Northerly type, bo that it may be ueeful to explain the 
gales which blow in this country from that point of the compsss. 
They are almost ravariably asHOciated with the rear of a cyclone 
of the Westerly type, whose centre crosses some portion of Great 
Britain and moves towards the ea^t. Under these conditions tlie 
presenre is always high to the west, so that steep gradients aro 
formed for North windi?. These Northerly gales have in moat 
cases been preceded by a gale from the South-east or South-west. 

Easterly Type. 

In the commonest form of this type, the Atlantic anticyclone 
IB very small and lies far south, while nuother anticyclone lies 
persistently over Scandinavia. On tjie south side of the Soindi- 
nnvian anticyclone, a cyclone is usually formed over Central and 
Southern Europe, which either remains stationaiy, or t-lan moves 
very slowly towards the west. On tlie west and south-west side 
of the anticyclone, cyclones formed in mid-Atlantic press up 
against il, and either die out, or are rebuffed. 

In a'less common form, the edge of the Atlantic anticyclone 
stretches as far north «s Portugal, and cyclonos coming in from 
the Atlantic pnro across Great Britain in a south-east direction, 
through the col which lies between the Atlantic and S(.Mndi- 
naviau regions of high pressure. 

This type is much more cjmmon than thra Northorly, and occurs 
at all seasons of the year. It is most common in October, 
November, February, and May, but very rare in July, August, 
or September. 

Though much less connnon than the Westerly or Southerly 
types, it is so stormy that nearly one hnlf of the wrecks on the 
BriliiJi shores are due to gales of this type. This is, however, 
partly due to the large number of imseaworthy Colliers which trade 
along our east coaatj^. 

The temperature during this type is below the avernge, but is 
more variable than in that of the Northerly; for when the wind 
veers towards South from an oncoming cyclone, the weiither 
always gets warmer. Even when a cyclone comes in to the south 
of an rSserver, and the wind backs from E, to N.E. or N., the 
rise of temperature usually occurs. 

The general set of tho wind is Easterly, and is inucli Iqsb 
incurved towards the low pressure to the south-west than when 
temporarily drawn towardB that quarter by a cyclone of the 
Westerly type. 

The general character of the weather is black and bitter, for 
Great Britain is usually on the slope of a large cyclone. Unless 
under the influence of a small cyclone in summer, no continuous 
area of rain is formed, but rain is usually developed in isolated 
patches. In no type is the influence of exposure to the sea ^o 
marked ns in this one: the rain is often exclusively confined to 
Btationa on the cast coast, while not a drop falls inland or on the 
vest coast. 

19T79. ^ 
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To a single obeerver the general sequence of weather is, that as 
the barometer falls the sky gets blacker, the air warmer, and the 
wind veers towards the South-eaet : then as the barometer rises 
the air gets colder and the wind backs towards East or North- 
east, while the strength of the wind and amount of rain depend 
on the intensity, 

In most cases the shift of wind is small, but we may note that 
the mnd veers for an oncoming cyclone, instead of backing, as in 
the Westerly type. This ia because the cyclone centres always 
bear towards somewhere south of the observer. 

This type sometimes pereiats for two or three weeks on end, 
but no definite symptoms of a change of type can be given. It 
often succeeds the Northern type, and sometimes the two t^'pes 
alternate with one nnotber. At other times the Scandinavian 
anticyclone lies so far to the south that ihla type merges insen- 
sibly into the southerly. 

Forecasting in this type presents the greatest difficulties, from 
the ill-defined manner in which the changes take place, for if it is 
almost impossible to follow the changes in two charts at 24 hours 
interval, after we know what has occurred, how mucli more 
difficult 18 it to forecast the appearance of the second chart from 
an inspection of the firi*t one only ? 

To illusti-ate this type we shall first give an example showing 
the relation of the Scandinavian to the Atlantic anticyclone. 

In Figs. 37-40 we give charts for February 8-11, 1865, so as 
to show an irruption of pressure from the north-east and the 
accompanying changes in the Atlantic 
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In Fig. 37 we find all the characteristics of the Westerly type, 
iis far as regards the Atlnntic anticyclone, with n series of cyclones 
on its northern side : hut an area of high pressure hiia begun to 
form over Scandinavia, so that the weather over Great Britain is 
fine, with North-east and North winds. An area of low pressure, 
doubtfully a true cyclone, lies over the Mediterranean, while one 
well-defined cyclone lies to the north of the Azores, and another 
appears over Canada. 

By next raorning, Fig. 38, "a wedge" projects from the 
northern area o£ high pressure over the whole western coasts of 
Europe, so a? to form on^ aide of the Mediterranean depreeeion, 
which appears to linve moved slightly towards the north-west. 
Steep gradients for North and North-east wimls are found over 
the Straits of Dover, but the weather is geneiidly fine over our 
islands. In the Atlantic a great change has taken place, for the 
anticyclone has disappeared, and while the Azores cyclone has 
moved a little towards the east and diminished in intensity, the 
American cyclone has increased in intensity. 

On the morning of February 10th the general situation 
remains unchanged, but the intensity of the whole system has 
increased. The northern high pressure has advanced a little 
towards the west, and risen to above 30 '9 inches over Lapland. 
The Mediterranean depression has developed into an unmis- 
takable cyclone of considerable intensity, and moved a little 
towards the west, under the great high-pressure area. This is most 
characteristic of the Easterly type. In Mid-Atlantic, the Azores 
.and American cyclones appear to have combined to form a new 
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:, o£ eligbt inteosltf, but cDormooe size. It exactly fills tlio 
rtb Atlftotic, BO tbat Ireland and Florida aro botb under tlio 
R'pifluence of the same syetein of atinoB])liGric circulation. 

Next day. Fig. 40, we find the same broad Tentures, but while 
tressure in the Russian anticyclone has risen to no lesa than :U - 1 
iches, observe how the isomr of 30 ■ 3 inciiei', which had been 
' ancing &uin the north-eaat, bns now been driven back by tlie 
id-Atlantic cyclone, so that rain with a South-west wind hne set 
n the west of Ireland. If we bad continued our charts for a 
more days, we should have found that eoon this isobar would 
1 advanced again, giving finer weather and a South-enet wind, 
then been driven back a second time, tliis kind of altornatioa 
itinuing with endless vnriatJona of detail, .so long a» the tyjvo 

We shall now describe another case, which, though it doce not 
deal with the relation of the European to the Atlantic anticyclone 
eo well as the preceding exainpio, exhibits the nature and origin 
of the Northern anticjclone as Ijclonging to the Arctic regions. 

We shall take the four days, February 25-28, 1S75. In nil, 
an area of high pressure rested over Scandinavia, while the 
Atlantic anticyclone reached so far north ob to suggest some 
features of the Northerly type. The low preseiu-e area between 
theee two anticyclones was the theatre of cyclone activity, and we 
will now describe how the wtnither in oyr islands was affected by 
these changes. 

On the morning of February 25th the Scandinavian anticyclone 
almost met a tongue of high preastire stretching northwards from 
the Atlantic to Greenland. The pressure for sevnral days previous 
had belonged to the Northerly ty\)e, wiih an anticyclone over 
Greenland, which had now drifted csistwards and joined the 
Scftndinavian anticyclone. To the south of this at least (our 
cyclones were formed. Great Britain being under the influence of 
one whose centre lay off Brest. 

By next day, the 26th February, the Scandinavian anticyclone 
had increased in height, while the Atlantic one retreated south- 
wards. The small cyclones over the Mediterranean and Black 
Seas respectively appeared to have travelled a little to (he east or 
north-east, wbJlo the Brest cyclone had increased in size and 
apparently moved a little westwards, though it is inipossible to 
say how far this is due to true motion, or how for to its coalescence 
with the cyclone which was found to the westward of it on the 
previous day. However formed, it presented a great, contrast to 
'"le Westerly cyclones we have already described. 

In Fig. 41 (p. 02) we therefore give the details of weather for that 
\,y at 8 a.m., and these being for the same day of the year as 
Fig. 25 (p. 44), illustrating the Southerly type, the effect of any 
ecnsonal variation is eliminated, and the whole ditierence of weather 
is dye to difference of pressure type. The centre of the fragment 
of a cyclone wliich covers Great Britain is over the flay of 
Biscay, and its path for several days is marked by a dotted line; 
the gradients in the centre are very sVigVit, waOi \.Vft «.\e.e^es,\. wt-a "wi 
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the north-east over Great Britain. Looking at weather eymbols, 
we see that the intensity of the cyclone is eo slight, that there is 
nothing approaching a continuous rain area anywlierp, but a 
generally overcast area stretches from the centre furthest in a 
north cast direction, while here and there spots of rain are 
ile\-eloped. In our own islands, t!ie rain is almost exclusively on 
the coasts exposed to the East wind, while on our west coasts the 
sky is only overcast or broken. 

The large charts for that day showed an intense cyclone on 
the American seaboard, and a " col " of pressure in mid-Atlantio. 
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On the morning of tlie 27th, the Scandinavian antioyclonic had 
formed two heads, and stretched a little further over Great 
Britain ; the cyclone systems over Europe had shrunk in size, 
while the American cyclone had increased very much. 

Finally, by next day, the 28th, the Scandinavian anticyclone has 
increased in size, but diminished in height, while the European 
cyclone systems have travelled a little towards the east. By these 
changes tlie barometer had risen over Great Britain, and the wind 
backed more to North-east for finer weather. The alterations on 
tlie American coasts were very typical, for while the cyclones there 
appeared unable to pass through the Atlantic " col," a secondary 
from thorn bad been projected partially between the great anti- 
oyclones, with a gi-eat increase of pressure in the tropical Atlantic. 
When a " col " lies over Great Britain, a similar change is often 
observed. 

The "cols" which occur with this type are about the most 
difficult configuration of isobars from which a meteorologist can be 
aaked to issne a Ibrecast, as in our present state of knowledge we 



I can give tio certtiiu mdiciition whother un looomiug cycloDe la 
;iiiiig to puss tliroiigh the " cul " or 1* ileflcctcii by it. 

For instance-, on the 97tli Manib 187U the churt^ thuwed a 

cyclone pausing towardis «oiilh-oa«t lietwceQ tbe ScauJinnviuii luiU 

Atlantic anticyclones, tlic centre lying near Brest. Next day tlic 

cvcJone had made some forward pr<^ref«, a " col " covered Great 

I liiitatD, and the front of fmolher cyclone ie seen to the south of 

[ Ireland. This, it might have been thouglit, would have taken the 

I same course as the preceding one, viz., through the " Cdl," but by 

I next morning it had been deflected to the north-ca^t^ and a 

I Becondiiry lay over the Nortb Sea, Ptrelching towards tbc "col." 

F'HJCl'DATION. 

Beiore leaving the subject of types, it will bo well to explain 
L more fully the significance of the terms Fluctuation, Persistence, 
, Intensity, Recurrence, and Bependence, whit-h have Uoon so often 
laed. 

In the first place, it must be clearly understood that though a 
well-defined type is very distinct, there are a large Qumbci- of 
trangitioual forms which it m nluioat impossible tu classify. Thus 
we have shown that the Westerly type mergcfl almost insensibly 
I into the Northerly, when the cyclones move towarda the soulh- 
I eaet, while the Northerly and Easterly tyitos frequently alternate 
for a day or two at a time. iSimilarly, tlie Easterly and Southerly, 
and still more the Southerly and Westerly types, ore often 
separated by imperceptible ehades of differeuco ; but in no case 
cjiu one type merge into the one opposite to itself. 

By the term " Fluctuation" applied to the weather in type Is 

meant that, though the wealher may he good or bad or vary in 

many ways, still a general character and sequence in the changes 

is discernible as above explained. Tbie is partly due to the high 

. pressure keeping the same quadrant of the cyclones pretty oon- 

rstantly over the sumo place, and partly to the successive repetition 

I of tlic saine types. In fact, the leading idea of ty]>o is »equence, 

land it is from this conception that such a elussificntiuu derives its 

I greatest value. 

I Peiisistence. 

f By tho term " PersiBtenee " is meant a condition of things 
P during which in spite of fluctuation, the general distribiition of 
I'^eseure, on which the character depends, remains eonatanr, and in 
l^is property of types ive find the explanation of many phenomena 
I "Of weather, and of many popidar weather prognostios, 
f For instance, a period of cold weather in winter may be 
I iproduoed by the persistent influence of either the Northerly or 
[ Easterly type ; oi if" only for I wo or three days, from the wedge- 
I'sbaped area of high pressure between two cyclones. So also a 
f -tirought may bo induced either by a persistent anticyclone, or else 
J by the Westerly type when the inlenaity ia 6\v^\,, Miii.\!Bfc fj^SpsaR. 
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centres are far north ; while long-continued rain may accompai 
almost any persistent type if the gradients be ateep. 

Then, as to weather prognostics. It is a well-known saying, 
that " When grouse come down into the {arrayards it ia a sign 
of enow, ' Tlie birds are driven down in search of food by the 
I of anow already existing on the moors, and so far the 
jffognostio would refer to the past, rather than to the future ; 
but by the principle of persistence, the type which has already 
given ao much snow may be expected to continue for some time, 
and therefore more snow may be expected. In Germany there ia 
a similar proverb " Fresh snow, fresh cold," 

In like manner the prognostics " Wlien a river like the Tweed 
rises without any rain having fallen," or " Irregular tides are 
signs of rain," have a significance for the future ; for though both 
are caused by past bad weather at a distance, yet the persistent 
type will almost certainly sooner or later bring more bad weather 
over (he place of observation. 

On the same principle, the pvognoMtic " Breakers in-shore with- 
" out wind arc a sign of atorm," holds on the east coast as well as 
on the west, but for a different reason. On the west coast the 
breakers have aometimea run on aliead of the cyclone which 
raised them, but on the east coast this docs not occur, aa, practi- 
cally, all cyclones move towards eome point of east. Nevertheless, 
though the storm which raised the waves has never affected the 
place where they occur, still it is extremely probable that another 
of the same series will do so, therefore the prognostic ia good, 
though leaa certain than on the west const. 

By peraiatence, alaOj is explained what is termed "a feeding 
storm," or a " laying storm." In winter, when snow falls in fine 
flakes, especially with a North-east wind, it ia called a " feeding 
storm," since it ia premonitory of- a spell of frost and snow. 
ITiis ia true, because the fine snow comes usually with the first 
small cyclone of a persistent Northerly or Easterly typo, whereas 
a heavy fall of snow in large flakes may occur in rear of a westerly 
cyclone if sufficiently intense. 

It is also manifest that the principle of persistence has an im- 
portant bearing on forecasts. Uufortunately, though such types 
are common, it is not yet possible to define any certain indications 
of change from one to another. One sign of persistence may, 
however, be mentioned which rarely fails. 

Sometimes a typo apparently falls for a day or two, but then 
is re-established with great intensity. When this occurs, its con- 
tinuance for a considerable time may aafely be pi-edicted. For 
instance, with the easterly tyjie a small cyclone frequently passes 
rather far to the east, and the wind shifts to the South-weat with 
increased warmth, but when this dies out the Easterly type is 
re-established in full force. In these caaca the appearance of the 
weather is sometimes very characteristic, for though the wind is 
West, the look of the sky is that of an East wind, and so obvious 
is this, that the people any popularly " that the East wind has not 
gone yet," 
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Intensitt. 

We have already explained the term "ioteDMly " as applied to ' 
fingle cyclones, and showa how U te measured by the gnulicnts 
and how weather ia influenced by it. 

We have also shown wbat an iinpnrtiint element in forecasting 
intensity is, and what a valuable elite we can eometinies get tu 
an increase or decrease of intensity by watching atmoispheric 
surges. 

But there Is another form of intensity, which is essentially one 
of "type," and which refers to that sequence or succession uf 
weiither to which the term "btokcn " would be applied. 

From synoptic charts, broken weather ia found to be either the 
product of small quick-moving cyclones, which only exist a very 
iihort time, or of frequent secondaries ; in contradistinction to the 
weather produced by large low-gradient cyclone?, moving slowly 
and lasting some days, which would be o.'^sociated with more 
ecttled weather. 

The relation between these two kinds of intensity is nniilogoua 
to the relation between single heavy gustn of wind and numerous 
short nulfs, for both of these are signs of atmospheric disturbance, 
though they proceed from different causes. 

The exphination of a few prognostics is iiiforded by tbcir 
dependence on intensity of typo. For instuuce, sheet lightning 
in the early morning during winter, on the western coasts 
especially, is a ugn of bad weather, and so is the occurrence of 
bail squalls instead of rain squalls at the same season. Reference 
to «ynoptic charts shows that both are associated not only with 
Bteop gradients during their occurrence, but also that they take 
their place in a series of violent cyclones. 

RecurrbnCk. 
By "recurrence" of type is mennt the tendency of certain 
Icimfa of weather to recur about the same season of every year. 

Tlie following may be considered a preliniinury, and vory 
incomplete list of such types for Great Britain : — 
January 14th to 20th, a greiit barometric surge. 
February 7lh to 10th, a spell of cold weather a^micinted with 
the Northerly ty[>e. This is the first of a series of six cold and 
three hot periods obser^-ed by Mr. A. Buchan, and described 
by him.' The methcjd adopted by him was to note the irregular 
■ftexurea in ihe general sweep of the annual teniperalure curve, 
'He found their recurrence so regular that he says, " During the 
'" Inst 50 years some of them a]ipenred every year between the 
" dates specified, and none failed to make their appearance on 
" more than five years." He also noticed that during the cold 

iieriods the pressiu-e was higher to the north of Scotlimd, and 
ower to the south, and that during the warm periods pressure was 
higher over Scotland than in places to the north. 



March. — The proverbial East winds of this month are moatiy 
due to the Northerly type, tlie winds being really North-east. The 
occurrence of Equinoctial gales about the 21at of the month is 
occuoionally noticed. They are sometimee of the Eaelerly type, 
but more frequently of the Westerly. 

April 11th to 14th, a cold spell. Buchan's second period, 
which he has identified with the popular " weather aaw " of the 
"borrowing days." Thcae aro ihi-ee cold days which March is 
said lo borrow froui April, allowing for the difference of the old 
and new style of reckoning the calendar. 

May 9tb to I4tli, a cold spell. Uuchan's thud period. This 
is the most celebrated of the cold periods, as it occurs over all 
Kurope, and has been the subject of many wild theories. The 
saints to whom these days are dedicated in the German calendar 
liave been popularly called " the Frost Saints." This cold ejiell is 
also known as " Maedler's cold days," from the name of an 
investigator.* 

June, a cold spell in the second or third week is associated 
with the Northerly type. June 29th to July 4ih, a cold spell; 
Buchan'a lourih period. 

July 12th to 15th, a warm period ; Buchau'e first, July 1.5th, 
St. Swithin. The popular legend of this saint, and other r.iiny 
saints like St. Mechard, receives an easy explanation from synoptic 
charts. Roughly speaking, the weather at the end of July is 
inlluenced by one of two types ; eitlier the Westerly of consider- 
able intensity, which would be rainy, or the Northerly type, 
which would be dry. If, then, there is either a raiuy or a dry 
spell about the 1 5th, similar weather may be expected to last for 
some time after, if not for 40 days, 

August 2nd to 8lh, a wet period ; the "Lammas floods" of 
Scotland. Gth to lltli, a cold period; Buchan'^ fifth. 12th to- 
15th, a hot period ; Buchan's second, 

September. — The Easterly and Northerly types arc r.ire during 
this month; the Equinoctial gales, when these occur, are almost 
invariably of the Westerly type. About the 30th a fine period is 
experienced for a few (lays, the "Indian summer" of North 
America. 

October. — About the second or third week a spell of the 
Easterly type of moderate intensity is common. ISlh; a fine 
quiet periwf about this time, " St. Luke's summer." 

November 6th to 12th, a cold spell ; Buchan's sixth, asso- 
ciated with the Northerly type. The Uth is " St. Martin's little 
summer," popularly considered in the Mediternnnean to be a 
period of warm, quiet weather. About the 12th to the 15th, a 
great atmospheric surge, 

December 3rd to 9th, a warm period ; Buchan's third. 

The question now arises, how far the knowledge of recurrent 
types can be utilised in forecasting! The whole subject of 
meteorological perioJicities will he discussed further on in tljj 
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work, bnt the reenU can be mentioned here, tliat though the fotc^ I 
csutteris not justi6ed in stating thut nay jverioclic change will o<;QUr ' 
ab^lutely, ^till when about the time of its iisuiil recurrence tlic 
synoptie charts show eigna of the expected type, then the fore- 
casts for a few (lay§ ahead can be ieeued wilh ^ater confidence 

For inetance, BUppose that about the 6lh of November the 
charts begin to show traces of the Northerly type, then, but not I 
liefore, there would be good ground* for saying that a period of ■ 
coM weather, which usually occur? at thid season, has nlreody b 
in, and may be expected to last for five or uix days. The for»- 1 
caster ia thus enabled to issue a forecast much longer ahead than f 
he can as a rule safely attempt. 

It may be remarked that though the recurrent types here given 
a|iply in detail only to Great Britain, yet in the main they per- 
tain to the whole of Woatcrn Europe, and that the principle of 
recurrence holds all over the world. 

Depenuenck. 

By " dependence " of type is meant the supposed connexion I 
between the occurrence of any jjarticular type at one season of ths I 
yeai", and the recurrence of it, or of another type, as a couscqncnco 1 
at another season. For in stance, it ia very commonly believed I 
that if Easterly winds prevail about the time of the Spriny Kquinox, 1 
then a great preponderance of Easterly winds mivy be expected I 
during the rest of the year. I 

Simitar bellefx, such as the dependence of cold winters on h(A | 
preceding summers, are very common io all weather lore. 

Now with regard to the first-mentioned saying about the " 
Equinox, there are undoubtedly a sufficient number of instances to 
account for the saying, Put into the language of types and synoptic 
charts, it means that if the Easterly type happens to prevail at the 
spring Equinox, then there will be an unusual tendency of that i 
type to occur during a groat portion of the year. 

Though 80 widely held, it cmnot be said that there is any onol 
such saying which Ima been conclusively cstabliHbciI, but even i£ 
it were, we may confidently say that the same argument would 
hold for recurrence ns for dependence, viz., that even if the 
principle does exist, we can make no use of it in forecasting from 
day to day, since its infinence win be so easily overridden by more J 
powerful causes. 

WRATnEK OF NO TyPE. 

So far our illustrations have been chosen to exhibit the four 
commonest typee of cyclone motion which occur in Wfsievn Bluropc, 
but we shall now describe a single example of a spell of weather , 
which does not belong to any of them, 

"We shall consider the four days, February 8-11, 1874. 

The general features of the period were the passage of an j 
anticyclone from Greenland to Switzerland, but it is particularly 
interesting, both as showing a case of ti:a,nsit,vov\ frem tVvd Not'ivsx'i'^ 
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to the Westerly type, and from the manner in whicli it illustrate 
the recurrence of the cold February period we have 
described. 

On February the 8ih an anticyclone lay over Iceland, which I 
on the previous day was found on the east coast of Greenland. « 
Over Spain a wedge of high pressure projected northwards, and 
the presence of a cyclone near Copenhagen suggested all the 
features of the Northerly type. The winda and wenther over our 
islands were those due to the "col" lying between the two high 
pressure areafi. 

By next day, however, the Iceland anticyclone had moved 
sou rh -east wards J so as partially to cover Great Britain ; by the 
10th its centre was over the North Sea ; the following day over 
Germany, with steep gradients for South-east winds over Ireland. 

Some features of the Westerly type now presented themselves, 
and the chart for the 12th showed that the centre was then over 
Switzerland, and that all the oharaci eristics of the Westerly type 
had made their appearance. 

In weather of this sort, the forecaster is at a great disadvantage, 
for moving anticyclones are so rare in this country, that it is 
impossible to generalise on them, in contrast to the cases of cyclone 
motion we have given so fully. 

Before proceeding furlhcr with the subject, it may be well to 
consider what we have learned from the type charts besides the 
existence of types at all. In the first place, we have shown in 
the moat complete manner that weather is the product of the 
varying position of cyclones and anticyclone?, and that every 
known case of weather can be explained by reference to them, or 
to allied isobaric forma. 

We have also made it very evident that if cyclones only moved 
in tolerably well-defined paths, and remained steadily of any 
regular shape, then weather forecasting would be one of the moat 
definite and simple of sciences, and that many minute details, 
both of the appearance of the sky, and the sequence of weather, 
could be announced with the greatest certainty. 

But unfortunately this is not the case. We have demonstrated 
that, on the contrary, not only are the paths most irregular in their 
courses, but that from the tendency of two cyclones to coalesce, 
there is often the greatest difficulty in saying what the path or 
history of any cyclone has been. 

We have also seen that following the history of any existing 
form of isobars is only a small part of the forecaster's duty, and 
that a great deal of his work consists in endeavouring to estimate 
what new changes or formations are likely to take place. 

It is also very clear that, though the general fact that a falling ' 
barometer indicates bad weather is undoubtedly true, because it 
is associated with the formation or increase of a cyclone, still the 
changes which give rise to such an apparently simple phenomenon, 
are really very complex. 
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CHAPTER T. 

WEATHER FORECASTING. 
So far we have only explftinod the nature of weather 
weather Bequence, and only incidentally alluded to furccai ^ 
proper, so that we must now go more minutely into tliat jwrtion 
of the subject. We have already mentioned that the greatest 
ussistance the forecaater ha*, is the recognition of certain typea of 
weather; but we eball now give some of the general principles of 
cyclone motion and weather changes on which he haa to fall back 
when he cannot recognise any known type. We sliali tlien ex- 
plain the use of mnous aids to forecasting, and conclude with 
6on>e detailed examplei^ of succeatful and unsuccessful forecasts, 

Ctclonb Paths. 

In the first place, ae the motion of cyclone centres is alwayit 
towards some point of aist, except in cerlain cases of tlie Easterly 
type wliich we have already explained, in an uncertain case we 
may always assume some Eastward drifV. 

Another very notjceable point about cyclones, ia the tendency 
of their centres to follow a coast lino rather than to strike inland. 
Also when they do cross the land, they seem to take by preference 
the linee of valleys or at all events of lowest ground, which seem 
to be lines of least resistance to cyclone motion. In this country 
cyclone centres have a tendency to paaa up clinnnel, or round the 
north-west coasts of Ireland and Scotland ; and when they cross 




the country they frequently select the line of the Caledonian Canal, 

or the line of the Forth and Clyde Canal. In Fig. 42, for 

December lOth, 1882, at C p.m., we give an example of a cyclone 

, centre working up channel, aud t\ieii, s^oti^ ^^ fctah, <ai^a\. ^ 



England, »o that the centre eeems to liug the ahore, but to avoid 
passing over the land. Though these cases do often occur, etill 
the knowledge of the fact is of but little Ui<e iu forecasting, for the 
centres often take other paths, and it is only in very rare cases 
that the knowledge is of any pritclical use, 

Storm8 Crossing the Atlantic. 

Publit! opinion has been much fascinated by the disuovery that 
Dcoaaionolly cyclonic sturms have been traced from America across 
the Atlantic to the coasts of Europe, and exaggerated hopes have 
been entertained of thus issuing Storm Warnings to Great Britain 
several days in advance. We propose, therefore, to devote a 
few paragraphs to the consideration of this subject. 

First, as to the number which actually do cross, their tracks, 
and thoir time of passage. In the year 1865, as far as the French 
charts ^how, that is to say a little north of 50° lat., only four were 
traced as follows ; — 
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The tracks of all of these are marked la Fig. 43, which shows 
at a glance that Iheir paths were so different, and their rates of 
progress BO irregular, that any attempt to forecast British weather 



l--^-'^ 




71 

from the mcro luio«r)c%o of the fact that a cyclone has, left the 
United States and gone into tbo Atlantic Ocean, inuat end in 
disastrous failure. 

In the year lt*74, the following six were traccJ by Profeeeor 
Loomis, the greater nunibor probnbly by means of Hoffmcycr'w 
charti-', giving oliscn'ations uj) to InU 7**" N. : — 
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tn this cose the passages are a littlo k'^a irregular tlian In the 
year just described, but still tbey h;ive no dc6nito fcuturt-. 

Some recent years, for which more complete material» cxint, 
have given larger numbers, and one or two cyclontra huvo even 
been traced from the Pacific coast to Ru»ii>t. But in many coses 
there is much uncertainty as to bow far the cyclone which reochoa 
us is really the some one which left the United States, When a 
cyclone which has left C'.inndn combines with another which has 
sotno up from Bermuda, how are wc to identify the reaultlng 
depression with either! 

Turning, now, to what we may learn from the illustrations already 
given ae to the more ordinary coarse of cyclones which affect tlio 
United States, in Figs, 28 to 31 (pp. SO-ril), we aep n cyclone 
leaving Nova Scotia and going partially across the Atlantic ; while 
in Pigs. 32 and 3:i (p. 54) we see the commonest case of all, in 
which cyclones, whicli have crossed some portion of the American 
continent, dio out wlien they have reached the Atlantic seaboard. 

Besidea all these, wo have seen cyclones originating in mid- 
Atkntie, which have become so large that tbey completely filled 
diat ocean, both Euro[>e and the United States being simul- 
'taneously, instead of successively, under the influence of the same 
cyclone. 

We must also bear iu mind that even when a centre crosses, we 
have no cognizance of either the size or intensity of the cyclone. 
A cyclone which has hardly brought rain in Canada may develop 
into a dangerous storm in its course across the Atlantic; while a 
Btorm which has ravaged Newfoundland may give rise to a 
moderate breeze in Western Europe. 

From all these coneiderations the conclusion is inevitable, that 
&QUgh there is an undoubted connexion between the weather 

both sides of the Atlantic, the nature of the changes are so 
oomplicated and voi-iable, that no practical use can be made of the 
knowledge for forecaating purposes without observations over the 
Bntervening ocean. The Meteorological Office, in conjunction with 
the Bureau Central Meteorologique, Paris, has since the beginning 
■»f the year 1885 made arrangements vn& tt\e C^iV^l S\?jiEi. OSSiSR,^ 
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Washington, for the receipt of telegraphic intelligence of storms 
which had been enconntered by shipfi in the Atlantic. The 
service is now in activity. 

Unequal Change of the Barometer. 

So far, then, aa general knowledge of cyclone motion is coil- 
cerned, we see that pretty nearly nil it ennblcB ua to do Is to say that, 
except during the Easterly type, the motion of a depression will 
be towards the east; but we have already shown that tliere are a, 
great many weather changes which are not associated with well- 
defined cyclones, and that even when they are, the changes are on 
so large a scale that we cannot trace tbem on a small area. This 
brings us to what is practically the forecaster's greatest stand-by 
when he has no definite isobaric shape to trace, viz., to watch 
over his limited area of observation where the barometer is falling, 
and where it is stationary or rising. By combining these changes, 
with the existing shape of the isobars, he can usually determine 
whether the wind will increase in force ; and also whether the 
weather is likely to improve or otherwise, for, we have shown 
that in a general way, increasing gi-adients are aasociated with 
weather getting worse. He is also eimbled by this means to form 
an opinion whelhei' an anticyclone is likely to break up, or as to 
the likelihood of any other very great cliange. We shall defer 
our illustrations of this subject till we have explained the system on 
which the United Kingdom is divided into districts for forecasting 
purposes. 

Pekiodioities. 

We have already alluded to the question of periodicities when 
speaking about recurrent types of weather, but it will now be 
convenient to discuss the subject a little further, with special 
reference to the case of the supposed connexion between sun-spots 
and weather, concerning the value of which most exaggerated 
ideas have been circulated. The best method of explaining the 
tiiie nature of all meteorological periodicities will be to take the 
most obvious one— the daily range of temperature^and then from 
a consideration of its nature, we shall be enabled to understand 




the value in weather forecasting both of annual periodicities il 

of those of longer period. < 

In Fig. 44, where we give theimogracae at StonyhuretJ 



the fcHir days M«y I6tli-19th, 1874, wo have a very fair epeclmcn 
et' tbc TBnntJoD of the tbcrmoDictcr on a fine day in Kogland. 
A chart foi- May 1 7th is given in Fig. 1 5 (p. 27) aa illustrating anti- 
cyclone weather. We eee that ttie temperature ia usually higiieet 
about I p.m., and lowei<l about 4 a.m. But how should we fare 
if we attempted to aay that on every day it will be Iiotteet at 
1 p.m. and coldest at 4 a.m. ^ Look at the thermograms in 
I Fig. 45 for December 7th-10tli of the Biime year. On the firat 
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day the minimum is at 2 p.m. and the maximum abflut noon, tlie 
whole curve being the rexult of a dull, cloudy, day witli t-old 
^ower?. On the next day the thermometer riaes till about 6 p.m. 
nnd llien tails bo oontinuously for the next 48 hours, thnt during 
the Dtli December there is hardly any hour which ia nut colder than 
the preceding one. To explain this apparent anomaly, we mutit 
describe the charts for December Hth and 9th, 1S74, at 8 a.in. In 
the first a cyclone was coming on, which accounts for the rise of 
temperature seen in the thermogram for that day ; while in the 
next chart it was seen that Stonyhurst was under the influence of 
the rear of the aame cyclone, which accounts for the great cold, 
that was eufGcient to override the diurnal variation. On the la^t 
day of our thermogram we see that afler the mid-day maximum 
the thermometer ro.-<e again to au equal height, under the 
influence of another oncoming cyclone. 

Considering, then, all these ill u strati oni!, it is evident that the 
observed temi)erature is the result of a number of different 
causes, and that because on any particular day we do not And the 
ordinary maximum, it does not prove that tl^ere is no such thing 
as a solar diurnal variation, but only that the iiower of the sun 
has been overridden liy stronger influences. For instance, in this 
country during the summer months, the diurnal variation of 
temperature is always greater than what we may call tiie general 
changes from cyclonic or other causes. At that season we always 
find the nights colder than the days, however irregular the carves 
may he. In winter, on the contrary, as wo have just Hcen, the 
general changes are so much stronger than the diurnal that the 
nights are someliraes hotter than the days. The same argument 
holds good for every other dinriml \ariation. 

With respect to annual variations, we have akeady shown, 
when speaking about weather tjiies, that we cannot assert ahea- 
lately (hat any periodicity will recur cvwj ^csw ^v.v "SftR. ^waa 
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time, but tliat when it does return^ and we recognize its nature, 
then, and not till then^ can we utilise it to give greater certainty 
to our forecasts. 

Sun-Spots and Weatheb. 
Now^ with r^ard to cycles of longer period, the only one which 




haa attracted much attention, is a supposed relation beii^een sott' 
qwtB and ireather, especially vriOi xmSaSu The nature of the 
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cycle is Bftid to be that the niRxiinuin of solsr spots has a period of 
about H'l years pretty rcrtainly, and that there is an ill-defined 
maximam of rain witli the eamo perioJ, wbich falls a year or two 
behind the aolar luaximuni. 

To enable our readers to judge of the amount of coniiexion, in 
Fjg. 46 we gi*e on the lower line a diagram of the relative number 
of aon-apotSj from WoItTd and other observations, as giicn by 
Professor Balfour Stevfart, and on the upper line wc have added 
the observed raiufiUl at Uothesay, County Bute, Scotland, for 
80 years. A glanee at thia curve will show that the connexion 
betweoD the two is very uncertain, and that it \a extremely 
doubtful whether there is really any periodicity ia the rainfall 
curve. 

When we come, moreover, to examine the details of rainfall 
over Great Britain in any maximum year, similar uncertainties 
are discovered. Mr. Buchan has plotted the i-ainfall for the 
northern portion of our iiilandn, for the year 187a, a year of 
maximum sun-spots. lu hie map he finds that while near 
Aberdeen the rainfall was 7j per cent, in excess of the average, 
the amount near Cape Wrath, about lOU miles distant, was below 
the average. 

But even supposing that the existence of this periodicity was 
ever clearly eslahlished, what use could we make of it in fore- 
casting ? It is veiy obviouu that wo could not predict an increase 
of rain even in a general way, and that even if we could, we 
ahould be unable to cay where it would fall, speaking only of 
yearly totals. 

■Still less, when we come to predict the weather tor any particular 
.day, can we avail ourselves of even a well defined periodicity. It 
is obvious, from all Iho illustralious we have given already, that 
when we have to determine thu probable course or intensity of any 
.Cyclone, such knowledge would bo of no assistance to us. 

Other stations have given Bi<rns of a more hkcly connexiou 
between suu-spofs and rainfall than Rothesay, and it is probable 
thai if curves of the number of rainy daya in a year, instead of the 
quantity o£ rain were emjiloyed, any relation between the two 
night be more clearly shown. But even if such a connexion 
ehuuld be ever fully established, it is evident that the knowledj^c 
would be of little service in forecasting. 



Statistics. 

A similar line of argument will explain why we are unable to 
use average values or any statistical results in weather forecasting. 
We have already explained why such a curve, as tliat for mean 
temperature, does not enable us to forecast the fiuctuationa of the 
thermometer for any single day, and when we apply average values 
to the motions of isobaric lines, the impossibility of using statistical 
results ia even more obvious. For instance, we have seen that the 
motion oE a cyclone may vary from 70 miles an hour eastwards . 
to 10 miles an hour westwards. In eottie case&,\f^ Vsl&vwn^ciii^ssJ 
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have been observed, and represenla no ] 
Bumbei* which can be used in forecasting.* 
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le mean velocity of British cyclones," 
only the arithmetical sum of all that 



jTsicnl law, nor any 



Prog N08T 108. 

We eliall now discuss the relation of popular weather prognostics 
to modern synoptic methods, as it is a point of great importance. 
We will show both the relation of the old and new meteorology, 
and explain how well-known sayings can now be utilised for 
synoptic forecasting;. We have idready seen, in Fig. 1 8 (p. 30), that 
prognostics arc merely the detailed description of the appearance 
of the sky in different parts of a cyclone, and further on we have 
shown that every shape of isobars has a set of prognostics belong- 
ing to itself. This is the fundamental principle of all synoptic 
meteorology. Theoretically, then, when the isobars are well 
defined, we ought to be able to write down the prognostics which 
might be visible, but pmclically we cannot do so completely; and 
also theoretically, all that any prognostic does, is to enable a 
solitary observer to identify liis position in any phase of atmo- 
pheric circulation. The mere observation of tiie prognostic can 
give little or no duo to the probable path of the cyclone ; that 
depends on the position of the surrounding areas of high pressure, 
and can be judged by synoptic charts alone. 

On the other hand, there are sometimes cases of isobars which 
have no well-defined shape, but with which thunderstorms or 
heavy showers often occur. These, as is well known, only affect 
the barometer slightly, but are abundantly forewarned by the 
commonest prognostics, and as the rainfaU is usually heavy in 
them, the failure of the forecast which omits to notice them is 
very conspicuous. The scope of this work precludes us fr<mi 
entering into the com plicated question of the non-cyclonic rain- 
falls in thi-i country. It will be enough to state that the prog- 
nostics which precede them are those aasociaied vritli broken 
weather, such as bright sun-rises or heavy clouds hanking up 
without a full of the barometer, rather than the muggy, dirty 
weather of a cyclone front. The warning they give is also much 
shorter, rarely more than three or four hours, if so long. 

We shall now illustrate all these points. First, for a prognostic 
and synoptic forecast both succeeding. Turning to ihe cyclone 
shown in Fig, 1 1 (p. 20), the author observed a veiy well-defined 
halo of 46° diameter at Brighton about 6 ]i.in. the previous evening. 
The prognostic held good in this instance, because a halo is 
characteristic of the front of a cyclone, imd here the cyclone 
pursued the ordinary course towards some point of east. The 

• For further detaile of tin.' applioaliou of stalistica lo sj-uoptic moteorology, see 
AbeTcromb}', " Od the Applicatiim of Harmonic AnatjnF U> thu lieduution of Heteo- 
idk^cal ObiervationH, and on ihe goneml Melhoda of Meteorologj'," Q, J. Ueteor 
Soe^ Vol. IV^ p. 141. 
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Iileteorol<^cal Office also warncJ all coasto tiuccc^fully of a 
South-we«t«rl/ gale, because the charu iudioatctl irn approucbiag 
cyclone of the Westerly type iind of great intensity. 

But then for a halo failing when a eynoptic forecaster might 
nave succeeded. On February 5th, 1883, at Folkestone, the 
writer $rw a halo o6' and on, from 9.30 u.m. to 4 p.m., and this 

s doe 10 the front of the cyclone which is eeen lying of!' our 
north-west coaeti^ in the 8 a.m. chart. The whole of tiiat day 
and night, an well as the eucceeding day, was very fine, so that 
the prognostic might seem to have failed. Before the days of 
synoptic charts, this is all that we could have said about the 
matter, hot the chart for 6 p.m. the same day showed that, owing 
to the increasing uressure over the North Sea, the cyclone 
we saw at 8 a.m. had not been able to move in its usual east- 
ward coarse, tn tliid case, though the synoptic forecaster can 
esplain the failure of the prognostic, he woidd not have been able 
to state at 8 ajn. that rain would not have fallen in that part of 
England, for the isobars ihcn presented the diflicult cnec of a 
" col." 

Next as an example of prognostics indicating rnin, when it 
would not have been suspected by synoptic charts, in Fig. 47 wo 




pive n chart for Februnry Uth 1883, at 6 p.m. In it the edge of an 
anticyclone lies over the souili-east of EngLmd, nnd the weather 
there was generally fine. At Folkestone, however, after a wildiah 
day, but while the liaromelei' was rising, :t brilliant halo of 46° 
diameter was observed at 4 p.m. ; a pale sunset followed. A little 
after 6 p.m. the clouds showeil evident signs of rain, which fell 
heavily from 7 to 10.30 p.m., during the crest of the birometric trace 
which began to fall just al'terwatda. B^ \V.5Q \isa.. \K«. *\»s*. 
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were shining, but next day was waim, sqaally, iind threatening. 
In the chart for the morning of February 12, Fig 48, the low 

Fig. ^ 




I 



pressures lying over our western coasts on the previous evening 
Imve gathered into a cyclone over the north-west of Ireland, with 
nitiioat straight isobirs o\'cr the east of England. Combining all 
these observation B, it seemn llmt the rain which fell at Ftilkestono 
was either associated with the crest of thu ill-defined wedge seen 
in Fig, 47, a phenomenon which we have already noticed when 
describing wedges generally ; or else with a secondary so small as 
not to be detected on n synoptic chart, which was based on 
observations at stations at least 70 roiles apart. The forecast 
issued by the Meteorological Office at 6 p,m. that evening, the 
11th February, for the district in which Folkestone lies, was: — 
5j S. (London and Channel.) — Southerly to south-westerly or 
westerly winds, strong to a gale; fair at first, then very rainy, 
and squally. 

This was only partially successful ; hut it is manifest that if the 
observer at Dover, 7 miles from Folkestone, had sent up with his 
ordinary 6 p.m. telegraphic report a notice that heavy rain clouds 
were banking up to windward, the accuracy of the forecast would 
have been much increased. 

Lastly, as an example of the failure of a prognoslio when 
synoptic charts eucceeded. In London at 4 p.m. on the 22nd 
of Febmary 1883, a solar halo was visible, though the surrounding 
clouds were not threatening. By 6 p.m, the sky was nearly blue, 
and the night and all next 3ny were very fine. Here an observer, 
who had only prognostics to guide hiiu, might liavc expected bad 
weather, but a synoptic forecaater could not have made such 
miatake. A glance at Fig. 49 for p.m. that evening will ahoir 
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that the halo was due to the presence of a very small secondary, 
hardly indicated on the chart except by the deflection of the wind 



Ftq . •/<). 




to the north-west at Portsmouth. The forecaster, witli a full 
knowledge of the prognostic, would have seen at once that with 
the barometer rising in the west and north, there could be no 
danger of bad weather in any form, and the chart shown in 

Fy 50 




Fig. 50 for 8 a.m. the next morning, shows that an aatlcYolon.e 
had stretched over England from the we»t« TVi^ i!^x%«:»x^. Yi«5^^\s<| 




the Meteorological Office was : " District 5, England, S. (liondoQ 
and Channel), North-westerly and perhaps Northerly airs and 
light breezes; dry and colder, with local foge," and was thae 
abundantly justified, 

Obsekvatioss on Cirrus Clouds. 

Allied to prognostics, and indeed only a particular case of 
them, are observations on the highest cloud called " cirnis." 

The forms of certain kinds of drrtig, auch as " mare's tails," 
" wisp?," " mackerel sky," and many others, are household words ; 
but a great development of the subject has been made during tho 
last few years, principally by the Rev. W. C. Ley. By studying 
the movements of the upper currents over cyclones and anii- 
cyclones, shown in Figs. 6 and 16, which have practically been 
worked out by himself and Professor Hildebrandsson, of XTpsala, 
he has discovered that in many instances, cimtn gives very early 
intimation not only of an approaching cyclone, but in some cases 
of its probable motion. 

It ia beyond the scope of lliis work to go into the details of 
the subject, but we may make a fuw remarks on the principles 
involved. Cirrus, like every other prt^noalic, bears ii definite 
relation to some shape of isobars. VVhen these are well defined, 
cirrtin tells us little that we do not know before ; in fact in most 
cases we could forecast that cirrus would make its appearance in 
certain districts. For instance, if at 8 a.m. a wedge juat covers 
the United Kingdom, the sky over tlie Eastern counties would be 
cioudlcKs. A synoptic forecaster would eei; that a cyclone waa 
certainly approaching, and he would telegraph down to an observer 
in that district not only that cirrus would appear in the course of 
the day, but that the cloud would probably take the form of long 
parallel stripes converging in the South-east. But, aa we have 
already mentioned, there are many conditions of rain which are 
very wlightly indicated on synoptic charts, and it is in those cases 
that cirrus gives the most valuable indications. 

The power of" sometimes pointing out the direction of a 
cyclone's motion is derived firom the fact, which we have explained 
fully when dealing with cyclones, that the direction of both the 
surlace and upper currents depends on the position of the front of 
the cyclone, that is, on tho direction iu which it is going. It is, 
however, doubtful whether the upper currents are of more use 
than the lower ones, and we have abundantly shown that the 
direction of the hitter are of quite secondary importance. In 
neither have we any clue as to whether the cyclone will stand 
stili. die our, or move onwards. 

The greatest use of cirrus obMervations undoubtedly is in 
assisting the forecaster to foretell the rain which occurs with 
the ^mall secondaries before mentioned, and to give more 
precision to forecasts which would otherwise be rather vague, aa 
for generally unsettled weather, &c. 

27)0 iinjjortauce of those observation* w,\vii\NtNCv, ao ?,te'it. that 
the Meteorologicixl Office biivo becu enifeavtiutw^ W ■Oat 'W^ 
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three or ibtir yean to organise a system of eirrut observations. 
A very perfect scheme of observing and telegraphing has been 
worked out by Mr. Ley, and is given in Appendix I. Unfor- 
tunately, the art of making these obeerviitions is so difficult and 
incommunicable, that the Office has not been able to find a 
.'DfGcient number of observers to fully utilize the method : besides, 
the observations raiinot be taken at a fixed hour, when wanted, 
but only when the cirruf is visible, and there is great difficulty in 
finding men with sufficient leisure to be ulwajN on the look out- 
It irt also very important to notice lliat no progimstie or ctrrui 
observation gives much clue to the intensity of the cyclone in 
which it ia observed, in fact they are more v^uable for nun than 
for wind. 

Examples of Forecasting. 

We ahall now explain in more detiiil the actual nature of tho 
forecasts issued by the Met^oroloj^ical OflSt'C, and give examples 
of both successful and unsuccessful forecasts, so as toillustrnto tho 
different souroes of fiulnre, and we shall afterwards indicate the 
means by which the number of failures may probably be reduced. 

Observations are receive<l every morning from about 31) stationa 
in the United ICingdom and from some 20 others on thcContineiit 
of Europe. These islands are divided for forecasting purpoxes 
into 11 districts. 'Pieir jweition, and the names of tho statiouH in 
each, are given in the following table — 



JtuiK* ot DlitrioU. 



1. Scorus,,. / 
" 1 




Suiuburttli Hesd. 

Wick. 

Sloniowuy, 



Shicldg. 
York. 
Spuni Hod. 



Nmmo* of DbtricU. 



Hunt Ciull& 



Hswea Juaotion. 
Batrow-JB-FurBBSN . 

JjTBrpool OliserTftlory 

(BidBUm). 
Holyhead. 



DonagbaHee. 
Malb Head. 
Mullaghmoie. 
Bcliuullct. 

FanooBtawD, 
VbIsdcu. 
Roche's Point. 



In the frontispiece of this work will he found a map showing 
the position of every siation, and mnrking the limits and numbers 
of the different districts. 

iJur first i(/u3(ration will be n auccearfvA fexwajA cS. % 'awssMssx 
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winter gale. In Fig. 51 we give the chartfrom which Torecasts had 
to be laHued at 8 a.iu,, February 6th, 1883, We see in it at once 
the cooimonest features of the 
Southerly type of weatherj 
with the pressure high over 
Scandinavia and low over the 
west of Ireland, while the 
isobars run nearly due north 
and south. Southerly gales 
have already commenced in 
the west and north, while fine 
weather prevails over our 
south and east coasts, We also 
note that, while the barometer 
is rising over Norway, it is 
falling, but only slowly, over 
our western coasts. Now, 
from all that we have already 
explained as to the nature of 
this type, it is evident that 
there is no fear of the depres- 
sion crossing England so as to 
bring any great change of 
wind, but that the gradients 
will get steeper for Southerly 
winds with bad weather, and that probably our south and east 
coasts will not be affected. Then, as to storm warnings, all tho 
north and west (Districts 0, 1, 6, and 9,) were already warned, 
but as the south of Irelaud, District 10, will be affected by the 
increasing gradients, warnings were necessary for it also. 

Hence the following forecasts were issued to tlio different 
districts : — 




FoKKCASTH for the 24 lioiirs ending at Noon on the 7th February 1883. 



0, SOOILIHD.N. 

1 SCorLiBD.E. 
3. EHOtUP, 

3. BaOLABD, E. 

4, UlDLAKD 



Simtherlj Mrong winda Biid 
pnLoH ; cloudy KCQemlly 
with some nio. 



SouLliHHuilerly winds, mode- 
nie inland, atroriE on 
coast; fair BOD eratly. 



uth-cuatarly and southerly 



N.W. 

I. Erslisd, 



10, IBBLASD, I 

WjiBirmos . 



Sout h-caateriy ondsoutharty 
Btroog wlucia, uoriiBpa a 
gaJei lair to cloudy, and 



Sontli-eaatcrly and BOutbarly 



South-easterly aud BOuiherty 
winda, inorBaaire to a 
galei cloudy, unaettledi 



By kxJciiig St Uio cluirt. Via. 52, for 6 f-m. on ibo eunie li 
vre find that tho nbove noticipatiotu Wtc been completely veril 
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Wind ftod rain have increased in the west and north, but in south- 
enst England the weather remiuns fine. In his journiil, at 
folkcgtone, in Oistrict 5, on that ilay, the nuthor finds the 
following entry: " 6th Feb. 1883. Cold, dry, very fine and bright; 

wind south-east, fresb." Hence the forecflpts were a complete 
auccesB. 

In Helecting the example wc had, however, an ndditional object, 
viz., to illuBtmte wliat we have laid down relative to the use of 
periodicitiea in forecasting. We have already mentioned that the 
period, February 7-10, is one of recurrent cold weather, and we 
have given a detailed illnstration of the recurrence of a cold type 
on those days in 1865,1128. 37-40 (pp. 58-60). Whence, if the 
forecaater luul trusted blindly to periodicities, lie would have 
mode a complete failure. On the other liond, had he seen on this 
day traces of either the Northerly or Easterly types setting in, the 
knowledge of the periodicity would have been of great use to him. 

Returniiij^ now to our last chart. Fig. 52, the forecast issued from 
it was equally successful, but by next morning a complication had 
set in, which caused a partial failure in the predictions for that 
next day. This isan instmctive instance of a very common source 
of failure, vw., the occurrence of secondaries and the sudden dying 
ont of a cyclone. In Fig. 53 (p. 84) we therefore give a chart for 
8 a.m. February 7th, 1883. Here we find the same broad features 
oftlie Southerly type as on the preceding day, but the Scandinavian 
uittcyclone hai; been driven a little back, while the main depres- 
', ewn has advanced a little to the north-north-east, and a well- 

&o.ad secondary lies over Central EngVainX, 



In consequence of these changes, the wind haa moderated 
everywhere except in the north, and the weather improved, ei^cegt 




1 influenced by the secondary. The barometer was also 
rising fast in the eouth-west. 

The forecasts for the day were isHued on the supposition that 
these changes would continue in the same direction ; that ia that 
the cyclone and eecoodary would move off in a. north-north-oast 
direction, with better weather in the north, but that the weather 
generally, eapecially in the west, would be wet and unsettled. On 
these grounds the following was issued : — 



EOBSGASTS for the 24 hours ending at Noon on the Sth Febmary 1883, 



SCOTLIHD, 
ENHLAIrn, 



Bouth-eastorly ksIob 
Houtherl; atniDg win 
dull a,nA mlny to fair. 



I 7. Eholibd, 
I N.W. 

I B. EHO-LIBD, 



Bouth-westerly wiudH. made- 
olDUtl; and unnettlnL 



I Tlia south cono wu hoiated 
yeaterduy on all cuwU, 
but bos beau lowered tbif 
monimg in DiBlricta S 



TSirning now to fig. M, where the ohnrt refers to 6 p.m, on 
* e evening of the a*iiie day, we find that the oyolone in the 




l^eat lioa (lied out, nnd a rrenh deprcitaion appeared in the 
Muth-west 80 thot the iuohnrd Imd rccovcrcil tlicir north and 
south trend, while the sccundnry had moved a little to the east- 
south-east. 

In cunnequence of this, thou){li the broad features of South to 
South-weet windu with unsettled weather were justified, the details 
in ihe different diatricts were only {tnrtially verified. 

Thui", iu the extreme north, the gale, instead of abating, con- 
tinued, though the direction wns given correctly. 'Hie rest of 
Scotland, Dietricte 1 nnd 6, and north-east of England received 
good forecasts, as the changes above described did not affect them. 
The Midlands and south of England were well forecasted as 
regards direction and force of the wind, but badly as regards 
weather, for the secondary moved slowly over these districts 
instead of passing away as anticipated. Thus, at Folkeetone, the 
author finds the general wcniher for the. day recorded thus: 
"Warm, dull, rain in the forenoon ; wind South, moderate to fresh." 
Lastly, in the western districts, the prediction for wet and unsettled 
weather was justified, but the gale which set in at Valencia was 
sot announced. The warnings were correctly kept up on the 
north and west coasts, and correctly lowered in the south and 
south-west of England, but erroneously kept flying in the east of 
England. 

Our next illustration will be that of a well-defined cyclone, 
ur ishnds, wliieh will show nnother class of difficulty. 



The chart. Fig. 55, is for August 26th, 1881, at 8 a.m. In it we 
fiod the ordinary characteristics of a wcllMiefinod cyclone, of the 
Westerly type, which is likely to cross our islands, for we see another 




cyclone disappearing over the Baltic, and a typical wedge 
them. 

So far there is little doubt that the cyclone ia going to move 
towards some point of east, but tliere is always some uncertainty 
as to what precise point. In this case the following forecasts 
were issued on the supposition that it would move nearly dne 
east, and will be readily understood by reference to what we have 
said about shifts of wind under the head of cyclones : — 

FoKECASTS for the 24 hours ending at Noon on August 26th, 1881. 



1^ 



0, BCOTliUP.S, 



f rcsL : beeomin« over- ■ 
It Rnidually onil Ihon I 



S. BcoTLAilP, I Sning as Nob. to g. 

..outharly (S.E.-e.W.) windl, 
freaheningi miny. Wftid 
lurlmpB Blulting nortb- 
rd EiWr DO. 



N.E. 
3. Enslitic, 1 



Now, tarniiig to Fig. 56, we tee th&t the cyeloiM hoe moved on 
towards enat-north-east, with increased intenutj, and that there- 
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fore, though on the whole the forecasts were very accurate, tho 
diBtriote lying between the actaal and expected path of tho 
cyclone rpceived a forecast, right ae regards weather and force 
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of winfl but wrong as TcganU direction ani. A\\^ ^ "Cbr, 
winA In the diagram, Fig. 57, the difilmla 'bVvSr ■««» 'Swas- 



affected are eliowii by ehading. Taking the iletaila of the eleven 
dutricts, the north aod east of Scotland were correctly warned 
for weather and direction of tlie wind, but the wind was much 
stronger than anticipated, owiug to the increased intensity. The 
oorth-eaat and north-west of England were wrong as regards the 
wind shiftB, for the reason above described ; but all tne other 
districts were correctly forecasted 

This example al«o dluatrateit a point which holds in all fore- 
casting, viz., the increased difficulty of dealing with small 
cyclones. In the preceding case, where the cyclone was very 
large, a considerable change in the expected course made only a 
moderate error in the forecasts, as everything was on a big scale. 
In this case a small change makes a lai^er error, because a com- 
plete circle of wind was confined to the area of our own islands. 

We may also use this example to show the pecuHar difficulty 
which British forecasters labour under, viz., their inability to 
observe cyclones coming in from the Atlfuitic till they are actually 
on the coast of Ireland. In this case a knowledge of the cyclone 
path for the 12 preceding hours would have been invaluable, and 
would probably have obviated a partial failure. In this respect 
the forecasters in the United States, and in Germany or Scandi- 
navia, are much more fortunately situated than ourselves. 

The following is an example of anticyclouic weather, in which 
all our judgment has to be formed by considering the relative 
position of the districts where the barometer is rising imd of those 
where it is falling. In the Fig. 58, for February 28th, 1 883, at 8 a.ni. 
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we see an anticyclone lying over the greater portion of the United 
Kingdom, while a cyclone is disappearing over the Baltic. At 
tie same lime, while the barometer is r\mi% elowly over Ireland 



and &e soalli-west of England, it is falling slowly orer tKe nortii 
of Scoiiland. Thus, on tne whole, we may assume that the anti- 
cyclone will spread a little eastwards, and that though there is no 
trace of any new cyclone coming on, still the &l]ing barometer in 
the north will produce steeper gradients with unsettled weather. 
The diflbrence of barometric change being slight, no gale need be 
expected, and the direction of the wind wilt obviously be from 
DOrtli-weBt to west. 

Hence the following forecasts were issued :— 



FoucASTs for the 24 hours ending at Noon on 


the let March, 1883, 


DfiMoU. 


PorscMU. 


Diltricti. 


FoiMuU. 


0. 80orLlTO,M. 

1. Bcoiujn>.E. 

8. BxsLum.B. 

Covanm. 
6. BasuvD, 8. 


ai«Ml«<l.>Ddtbo«eT7. 
So. do. 

BimeMNo.ll. 
SM1UUN0.S. 

wimU IViti Mr on tlw 


t-SCOTLAMD, 

8.E,™.™. 

9. IMUSB.S. 

10. lRBL**Dfl. 

Wuanes ■ 


Do. do. 

BmwimKo.B. 
Narwiaaed. 



Looking at Fig. 59 for 6 p.m. the same day, we see that these 
indications were successful in every district^ for while in the. 



Kg. 59. 




north and east the weather is rainy and ui\9eU\«&,\\, TemaK&^^ie 
in the sontb and ireat. 

E 18779. "i 
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We will wow give an example of the difficulties which surround 
the forecaster when he has to deal with the ill-defined and short- 
Kved depressions which are formed in a " col." In the chart. Fig. 60, 
for June 26th, 1882, at 8 a.ra. the principal feature is the high 



Fig. 60. 




pressure over Scandinavia, with a projecting wedge over the 
l^yrenees. From our general knowledge, we may expect that in 
the main these two high pressures will maintain their same relative 
positions, and the principal things the forecaster has to consider 
are the changes likely to take place in the " col " of low pressure 
between them. At the moment in question, besides an irregularly 
shaped cyclone off the south of Ireland, there is a small high- 
level cyclone near Aberdeen. This latter is one of the short- 
lived small cyclones which so much disturb all weather predictions 
in this type of weather. We have already mentioned that in 
similar cases, there is a considerable doubt as to whether the 
system of cyclones will move between the high pressures, or else be 
deflected and perhaps destroyed by them. A forecaster is obliged 
in these cases to rely on his own judgment and experience, but must 
always be prepared for a good many failures. On this occasion 
the forecasts were based on the idea that the cyclones would not 
pass through, so that in. spite of complications, we should only 
experience the front portions of the cyclones, with East or South- 
east winds, unsettled weather, and the thunder which almost' 
invariably accompanies these small cyclones in summer time. 
Hence the following were issued at II a.m. : — 
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FoRSCASTS for the 24 honrs ending at Noon on June 27th, 1882. 



Districts. 



ForccaHts. 



0. Scotland, N. 

1. SCOTLAKP, E. 



8, EsroLAXD, 
N.E. 



8. England, E. 



4. Midland 
Counties. 

5. £S0LAND,S. 



Calms or Easterly airs ; fkir 
to cloudy, and unsettled. 



Do. 



do. 



SoutherlywindH,lifrht; cloudy 
at times and perhaps thun- 
der. 



Do. 



Same as No. 6. 



do. 



Variable or southerly breeses, 
light; cloudy generaUy^and 
thunder in some places. 



Districts. 



Forecasts. 



6. Scotland, Easterly winds, light ; fairoQ 



W. 

7. England, 

N.W. 

8. Enoijind, 

S.W. 



9. irbland.n. 

10. IbblandJS. 
Waenivos - 



the whole. 

South-easterly winds, light or 
moderate; cloudy. 

Soutlierly to south-westerly 
breeses, moderate ; cloudy 
and showery to fair. 

South-easterly and easterly 
winds modcn^te ; fiair gene- 
rally. 



Do. 



None issued. 



do. 



Turning now to Fig. 61 for 8 a,in. the next morning, the 27th, 
we see that, contraiy to expectation, the two cyclones have 
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coalesced to form a single system, and passed between the two 
areas of high pressure, so as now to He with its centre over 
Denmark. Consequently, though the prognostications for rain 
and thunder were very generally verified, the shifts of the wind 
from East to North-west in Scotland, and from South-east by 
South to West or North-west over England, were not correctly 
indicated. 

Our last illustration will be that of a kind which fortunately 
rarely occurs, viz., the sudden formation of a cyclone in an. 
unexpected position, which entirely upseta all CoY^c»^t\s!L^« "^ 



fig. 62 we give a chart for 6 p.m. Ootober 23rd. 1882. In it we 
Bee the moet fiuuiliai features of the Westerly type of weather, and 




though the barometer vas faUing over the Bay of Biscay and 
rising over Scotland, there was no reason to expect that the 
ordinary sequence of that kind of weather would be diaturbedj 
that is to say, that West and South-west winds, with rather 
showery weather, woold not prevail. Accordingly the following 
forecasts were issued : — 



Forecasts of Weatbeb for October 24th, 1882. 


(Issued at 8.80 pjn. 


the previous day.) 


IHitiioti. 


Toracuto. 


Dittrieto. 


Vareeu^a. 


0.6COMi«D,N. 


'tifflS.'sssr' 


B.8COTLiTO, 


Sum ■■ No. a 


X, SCOTUND, B. 


"^ssS^' 


'■"»'S"- 


SuuihNo.0. 






"■'S"' 


Do. do. 


'■'IT^ 


'ZV^i^S^'^ 


a. BTOl.Ain>,E. 

CovnuH. 
S, Eksuid, B. 


Bameailfa.S. 

S.QieMH<..I. 

Westerly uid aout1i-ir{iat«rlf 


O.IzEuin>,H. 

ia.lBZLAHI>,ft 

■WiBHIKOi - 


WTnd rotnrnlng to touth 

;?St»row.r^ 

Do. do. 

Noceiwoed. 



When we come to look, however, at Pig. 63 (p. 93), the chart for 
8 a.in. the following morning, we find that a small well-defined 
c^olone had formed during tiie night over the English Channel, 



;b moved during the day tovarda norlh-nortli-east, and thereby 
loced contioooua rain with complete shifta yf the wind througli 

Fig K7 



180° in many parta of the country, so tlint the foi-ecants issued were 
a complete failure. 

It may be well to consider how fMlures of this sort may be 
guarded against. The answer undoubtedly w, by taking observa- 
tione at shorter intervals than 14 houre, as on this occaxion. On 
tlua particularnight a halo — a tolerably sure sign that the cyclone 
had begun to form — was seen near London at 10 p,m., and it is 
therefore probable that if the observationi* could have been taken 
at 1 1 p-m. or midnight, such n complete Failure might have been 
avoided. It is unfortunate that the detaib of this remarkable 
storm have not been worked out ; at present Mr. H. Harries* has 
not found any indications of disturbance in inatrumental observa- 
tions earlier than about midnight on board ships in 7" to 8° W., 
and 3 a.m. at Falmouth. 

Gek£ral Rehakks. 

We may conclude this portion of the work by a few reflectioni 
on forecasting generally. 

In the first place, we may remark that the meteorological 
changes are so rapid that they can only be traced by means of 
electric telegraph, and that the expense is therefore so great that 
this problem can only be efficiently handled by a Central Govern- 
ment Office. 

Then as to the amount of detail which is possible, it is manifeet 
that in many cases of small disturbances the minor features, such 
squalls, thunderstorms, &e., are so local, that even if it wera 



K^as 
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posfdble to define their range accurately^ every few square miles 
of the United Kingdom would require a separate forecast Whence 
we may say that it is only the general character of the weather 
which can ever be forecast, and that, roughly, the larger the scale of 
the disturbance, the more likely are the forecasts to be successfuL 
These minor features are also usually short lived, so that the 
more frequently the observations are taken, the more unlikely is 
a storm to escape detection. In summer time a small storm may 
sometimes form or die out between the 8 a.m. and 6 p.m. reports. 

Then, as to the length of time ahead for which forecasts can be 
issued. It is obvious that owing to the rapid natinre of all meteoro- 
logical changes, forecasts can never be issued very long in advance. 
We have given numerous instances of the great changes which may 
take place even in 12 hours, and with time as in detail, the larger 
the disturbance the more likely are tlie forecasts to be successful. 
The longest forecasts are such as can be given in general terms, 
like the continuance of hot, cold, settled, or broken weather for a 
day or two ; but the details for these days, such as the exact 
strength of the wind or any special phase, can rarely be given for 
more than 12 or 24 hours in advance. 

The examples which we have adduced of successful and unsuccess- 
ful predictions will also give a certain idea of the great difficulties 
which surround the weather forecaster, and how very little will 
mar or totally upset the most carefully drawn deductions from 
synoptic charts. 

It will also be remarked that forecasting depends on no theory 
whatever ; the knowledge of the connexion of wind and weather 
with isobars and the experience gained of their changes and 
motions are entirely the result of observation. The names which 
we have applied to the different shapes of isobars, such as 
cyclones, anticyclones, &c., are purely conventional terms to 
denote the given shape, and have no connexion with any theory 
of cyclonic motion, or of the circulation of the wind. 

It will also be very apparent that the British forecaster labours 
under peculiar difficulties from his geographical position. Situated 
on the most outlying portion of Europe, and in the very track of 
storms which almost always advance from the westward, he has 
no intimation of an approaching cyclone till it is actually on him. 
In the United States and in Germany they are more fortunate. 
For instance Hamburg often receives timely warning from our 
OflSce. " In the year 1869, 23 storms were felt in Hamburg, and 

of these 22 had previously passed over some part of the United 

Kingdom."^ 

It will also be very evident from the examples we have given 
that owing to the nature of weather changes, no calculation can 
be used, and that the average or mean value of any meteorological 
quantity affords no clue towards estimating the probable change 
in any existing system. In fact Meteorology is not an exact, but 
an observational science like Geology or Medicine; and just as 
however accurately the symptoms or treatment of any malady may 






* B. H. Scott, " Weather CViaTts and Stotm N^ wtiAti^,'' ^, v^Q, 
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be described, the skill to recognise and the judgment to treat 
must rest on the ability of the physician^ so in meteorology, ho^r- 
eyer carefully the relation of weather to isobars may be defined, 
and the nature of their changes described, the judgment, which 
experience alone can give, to enable a warning to be issued, must 
e?er depend on the profe^<sional skill of the forecaster. 



Present Results, 

It will now be interesting to give some idea of the amount of 
success which at present attends both every day weather forecasts, 
as well as storm warnings. 

The 8 p.m« forecasts are very carefully checked in the Meteoro- 
lo^cal Office, for every district ; each forecast being considered 
under the separate headings of " Wind '' and " Weather," and the 
amount of success or failure is divided into four degrees, complete 
success, partial (more than half) success, partial faihiro, and total 
failure. In practise it is found that the (K^r-centage of any 
degree varies but little from year to year, so that the subjoined 
sununary of weather forecasts for the year ending March 31st, 
1882, may be taken as a fair sample of the results usually attained 
by the Meteorological Office : — 

ScJMidART of Kksitlts of Wkatiikr Forkcasts. 



I 



l*rr-o«'iitairi' 



I 



District. 



('oiii|tl('U' j I'artial 

SucCCHrt. I SlMV'CSH. 



Partial i Total 
Failiin.'. . Failun'. 



Tutal 

'Pcr-oenUf;« 

of SucceM. 



ScoTi.ijrD, X. 

BCOfTLASD, E. 
EXGIiAHD, N.E. 
SNaitAHD, E. 

Utdjjlsj) Counties 
evoxjlvd, s. 
sootlavi), w. 
evglavd, n.w. • 
evolavd, s.w. - 

ISBLAVPy N. 
lBXLAin>, 8. 

SmacABT • 




By this it will be seen that the complete and partial successes 
amount to 78 per cent, varying from 74 per cent, in the west of 
Scotland to 81 per cent, in the north of Scotland and south of 
England. The full details are given in Appendix IV. 

Besides the daily forecasts, the Meteorological Office have since 
1879 issued special warnings during the time of the hay harvest. 
By reference to the subjoined table, giving the results for the same 



year aa the last table, it will be eeen that the mean result is 
76 per cent, of success, but that they vary from 64 to 83 per cent, 
which is much more than the daily forecasts : — 



ScMHABT of Results of Hat Harvest Forecasts, 1881-82. 







Percen 


bBgM. 




o 




T" 


i 


_ 




1 


I»ilricU. 


^~3mtSDrStlltiaD«. 


i 


1 


J 


i 
1 


i 


SCOILIRCN. - 


GoLipii? uiil Dryiiio 


at 


40 






n 


SOOTLAJTD, E. - 


Glanlmia Bnd Lniiimiddry - 


a 


«3 


U 




BS 


E^QLimi, N.B. 


Morpath nnd Ul™l>)- - 


K 


4li 


31 




B4 


B><}UJ>D.E. - 


Thorpe «ndEolhaaisl«l 


is 


« 


IS 




9* 


MtCUSD COCBTIBB - 


CirencMto- atid Gernird'i CroM 


34 


W 


IB 




^ 


ExauKD, 8. - 


H*idnoneai>d Downlon 


S3 


EO 


u 




SS 


BCOltiHD, W. - 


Di7iJien, Islsy. unci fetmnrser ■ 


ta 


48 


so 




TS 


E.-ransD.N.W. 


LC) bum nnd Prescot - 


as 


a 


Si 




71 


Eaoi^BD. s.W. 


Clifttin, ind Gliialonbiii^. 


^ 


« 


s* 




" 


IBBIUID, N. - 


Antrim, HolljTnomit, and Mojiially - 


as 


« 


M 




61 


IBBL^,I,.S. - - 


Moncywin. Kcw Roas. and Anltcrt 
Mranforalldislritte 


» 


^ 


a 




» 




sa 


.« 


ai 


^ 


7B 



The Report of the Office foi- the year ending March 31et, 1882, 
goes on to aay, at |«ige 14 : — 

" The final result of the checking shows that the general per- 
centage of success for that year (1881) is precisely the same as in 
1880, but that the proportion of completely successful forecasts, as 
distinguished from those which are only partially successful, is 
decidedly smaller than it was in 1880. This is especially the case 
in " Scotland, E." and " England, N E," The percentage of 
success in " Ireland, N." was materially reduced by tlie very low 
values attained at HoUymount, co. Mayo, and as the reports of 
the weather received from that locality are confirmed by the 
regular weather charts, it appears that for the western part of the 
district the forecasts were by no means successful. 

" The largest percentage of complete success was reached in 
*' England, E.," the Midland Counties, and " England, S." 

" In a communication to the Meteorological OflBce, Mr. J, B. 
Mitchell, of Drynie, Inverneas, stated that the forecasts that yeex 
were reomrkably correct ; and, similarly. Colonel I'lirbervill, of 
Bridgend, Glamorganshire, reported that they were so fully 
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ipppreGistecl by the farmers in that neighbourhood, that he deter- 
1 mined to continue the telegrams at hia ovm expense at the time ot 
wheat harvest." 

The reason of the less satiafacfory results obtained during the 
hay harvest will be readily understood from what haa been pre- 
Tiously explained relative to the very local character of many of 
the raius which occur in Eutnnier time. These are the rains 
associated with small accondarj- depreEsions, which are always 
difficult to forecast. 

Then, as to the results obtained with Storm Warnings, aa distinct 
from Daily Weather Forecasts. The Report just quoted goes on 
to say at page 15 : — 
L "In Appendix IL wiilbe found the names of the stations which 
nre (urnished with signals Tur storm warnings, in accordance with 
f Circular 717 of the Boaid of Trade, issued in February 1S74. 
" These stations were, at the endof Mai-ch ISSl, 136 in number, 
utuated : — 

isty-eight in England, 13 in Wales, 35 in Scotland, 14 in 
J Ireland, 3 in the Isle of Man, and 3 in the Channel Island?." 
The Report further says at pnge 77 : — 

"The testing of the warnings ia conducted in the following 
f^ioanuer: — The intelligence idsued ie compared with the weather 
experienced on the coasts, as indicated by the various telf- 
recording anemometers, by the telegraphic reporters, and by the 
several gentlemen who have volunteered to observe for the 
Meteorological Office. 

" In order to render the informniion in the possession of the 
Office as to the weather experienced on our coasts still more com- 

{>lete, the Meteorological Council make application to the various 
ightho\ise boards, and obtain from them the original log books 
from some of the most exposed lightships and lighthouses. 

"The coasts ai-e sub-divided into nine districts, as will be seen 

in the table. Two large tracts of coast are entirely omitted, iho 

west of Ireland from the Sliannon to Malin Head, and the west 

of Scotland from the Mull of Cantyre to Cape Wrath. No 

^ warnings are issued to any place within the limits indicated, 

^Mxcept to Golway, and the amount of iufornintion as to the 

Hpreather received from the omitted tracts of coast is, as yet, very 

Veconty. 

"It should be remembered that in analysing the reports, all 
observations of the wind in which the force exceeded 7 (a 
"moderate gale") or the velocity exceeded 40 miles an hour, 
have been quoted as instances of the occurrence of a gale ; but it 
has not been considered that the signal was hoisted late or was 
hauled down too soon, unless the force of 9 (a " strong gale ") or 
the velocity of 50 miles an hour, was reached prior to the issue 
Lof the order to hoist, or subsequent to the issue of the order to 
flower. 

" In the summaries all cases in which the signal has been shown 
» be late by a single report either of force 9, or of a velocity of 
3 nules an hour, have been specially noted." 




The results of the comparisOD for the year 1860 are shown m 
the following table of per-oentages : — 

Bbtcrk of the Resli-t of the Comparison between the Wabnikgs 
issued fti«l the Force of Wisi» experienced in 1880. 



L'OMte. 


Ill 

1 

J 


1 1 








1 


Storm. lor which no 
WimlnewuuneL 


TB8L*KI>, E. 


» 1 u i . 

in , 1^ , 7 


■ - 


1 


- 


J»n.l,Jan.SO.Mws'. 


BCOTUIill, B. 
BCOTUSD, V. 


-1 JS 


a r ! .1 


' 1 1 i 
I 


- J«n. 1, Jan. t J«l 33. 

Mtn;hl,Mvtll|Oc1. 

. 3i.Df!c.iDrD<ireiii- 

- ; Bmn-hl. MWaB-Jto. 


-BnaLxsD,y.V>: 


- *5 


20 3 * 


1 « 


— Muvh 1. Ko*. H i>rc 


EsnusD, W, 


. , =1 


3,. 17 , . 


- , - 


- 


Xor.iS. 




-[I 


i; 


in 1 » 


. ' * 


~ 


Ftb.7'.Feb.lMii!rrh 


RSQUIID. E. 


- 17 


31 


; 1 « 


- 1 


~ 


J>i:i.St.)Uitklt,tiae. 


Tutnlt • 


- S!»i 


SiJ 


Wl 1 M 


a ic 


- 


Por^enUB.., 


"1 


■••'■■ 


^.-oi n^ us VI 


~ 





The following table cod tains a comparative gtatement in 
per-centages of the storm waniings and the results in 1880 nod 
in the 10 preceding yenr^. The (Jatn in the three last colonins of 
the previous table have been neglected : — 





T..tnlNo.of 


]u.tSi."iT)- 


\l-imiinn 
iiiBtiUodby 




TStiflS'^ 




"T^n" 


„w,,„. 


»lroiiKSViini». 




•ssx,^' 


1870 


34<l 


46-7 


21-7 


68-4 


19*4 




3M 


46 


17'7 


G3 


7 


22 




1873 


879 


Gl 


lD-5 


80 


r, 






1S73 


850 


45- 9 


ai-u 


79 


s 


16 




1874 


817 


45-4 




78 




16 




1875 


S48 


41-1 


35-1 


76 








1876 


265 


61-1 


21-5 


82 




11 




1877 


475 


53 S 


25-9 


79 


?. 


16 




1878 


485 


56' 7 


20-8 


77 


a 






1879 


509 


50-6 


25-1 


75 


6 


20 




1880 


390 


58-3 


B4-0 


82-8 


13-3 



The great jump in the numbei- of successful warnings in the 
year 1872 is due to the commencement of observations and warn- 
ings at 6 p.m. in addition to those at 8 n.m. This . was first 
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initiated by the desire of and at the expense of the "Times" 
newspaper. 

In Appendix III. will be found opinions respecting the value of 
Storm Warnings. 



Future Prospects. 

Having already detailed the present condition of weather fore- 
casting, as far as regards the percentages of successes, wc shall 
now devote a few paragraphs to the consideration of what prospect 
there is of increasing the number of successful predictions. To 
do so we shall briefly sketch several lines of research which 
promise useful results, but which have not yet been sufficiently 
investigated to enable us to form a definite opinion of their value. 

Wc have already shown how often we are dependent on a 
knowledge of the difference of rate at which the barometer is 
rising or falling in different districts. At present we tnke the 
differences between the present readings nnd those at the preceding 
report; that is, at an interval of 12 or 14 hours. There is no 
doubt that during such a lon^ interval many minor changes may 
escape detection, and that if we could nave the barometric 
difference for a shorter period, we should be in a better position 
to consider its import. 

Moreover, we have seen that the barometer may rise or fall 
from a variety of different causes, and when we look at any baro- 
grara we find that the curves of rise or fall differ very much in 
small details, and it seems more than probab'e that some day 
we may be able to derive far more information from barograms 
than we do at present. 

Again, though we have shown that Great Britain is at a great 
disadvantage as regards some other countries in respect to tracing 
cyclones before they arrive at our coasts, still there seems to be a 
great field of reeearch open in the study of the relation of the pressure 
to leeward of an advancing cyclone to its future path. The most 
casual inspection of the charts which have already been given 
will show that when a cyclone is once formed its path is far more 
controlled by the pressure which lies in front of it, than by any 
other consideration. The study of these relations, therefore, 
specially concerns British meteorologists, and we are firmly 
convinced that much progress is possible in that direction. 

The importance of the four great types of weather which have 
been described has been previously pointed out, but it is 
extremely probable that further research may prove the existence 
of sub-types which will remove many difficulties which are at 
present apparent, by showing real differences to exist where now 
we only see uncertainty. 

We have already alluded to the advantage to be obtained by the 
receipt of reports at shorter intervals than 12 hours, and though 
the difficulties and expense, both of sending up the fibservations 
and distributing the information derived from- them, are at present 
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great obstacles there is no doubt that when they can be overcome, 
great improvement will result from more frequent observations. 

We have also pointed out the assistance which may sometimes 
be derived from the use of popular prognostics in conjunction 
with synoptic charts^ and also from the observation, not only of the 
appearance^ but also of the motion of cirrus clouds in upper 
currents. So far, however, the principal use of observations on 
cirrus is to increase our knowledge of the mechanism of a cyclone, 
that is, to show the nature of the complex circulation which makes 
up that kind of depression. But there is another view which is 
supported by some evidence. In thunderstorms we often find a very 
complete circulation of wind under an upper current which remains 
constant throughout the storm, and in almost every case the 
storm moves in the direction of this upper current. Now, it has 
been suggested, that in the case of ordinary cyclones, the circula- 
tion is confined to the lower strata only, and that there is an 
upper current which gives the drift of the cyclone as a whole. 
Even if this is the case, however, it is quite certain that such an 
elevated current can rarely be observed, and of course the term 
** upper current " is a very vague one, and really means clouds at 
almost any height above the surface. 

Allied to cirrus observations are records derived from high- 
level stations. Like cirrus, their greatest value is in giving the 
mechanism of atmospheric circulation, and in some respects they 
are not so valuable as cirxits. It is obvious that when a surface 
wind meets an obstacle, such as a mountain, a portion of the 
current must be deflected upwards, and that the wind and 
moisture which we measure on the top of the hill by no means 
represent the condition of the atmosphere as it would be over an 
undisturbed level surface. 

Finally, the Office has collected data over the whole North 
Atlantic for the period from August 1, 1882, to August 31, 1883, 
and charts have been prepared showing the state of the barometer, 
the wind, the temperature of the air and sea, and the weather 
over the whole of that ocean in their relation to the data 
published in weather charts for Europe and America. These 
charts contain on an average more than 400 observations per day 
over the sea surface. We may hope that these charts when 
published will help to elucidate the relations between wind and 
pressure, when there is no land to interfere with air motion, and 
to throw light on the causes which affect the tracks of storms 
across the Atlantic. 

It is evident, therefore, that even within sight, there are many 
lines of research which will probably improve our power of 
weather forecasting, and as the history of all science points to the 
fact that research always leads to greater results than were 
expected, we are fully justified in the belief that within ten or 
twenty years the proportion of successful forecasts will be 
eonsiderabjy increased. 
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CHAPTER VI. 

STORM WARNINGS. 

So far we have eiplained bolh what weather is, and Hit 
prinaples on which it can be forecast ; we shall now conclude 
witli a detnil of the machinery practically used by the Meteoro- 
li^cal Office in the issue of I'orcca-t* and storm warnings for oui 
coast«. A mao showing the Reporting Stations and the eleven 
Forecasting Di3tricl»,for January 1, \>iS5, forme the Frontispiece 
(Fig. 1). 

The operations connected with the preparation and issue of the 
Daily Weather Report, Foiecaatj?, and Stomi Waminga arc 
described as follows. Report for the year ending Alarch Slst, 
1882, Appendix VIII. :— 

" The Office receives, when the telegraphic communications 
are perfect, 53 rei^rts every inoming, 13 every afternoon 
(except on Sundays), and 19 each evening. The interruptions 
which occur during the winter in the communication with Sum- 
burgh Head and Stornoway are of a serious description, both 
cables being sometimes broken for several months. The sua- 
penuon of the afternoon reports on Sundaj-s is due to the fact 
that almost all the telegraphic circuits are closed at the hours at 
vbich the messages would be transmitted. 

" The foreign reporting stations, 23 in number, extend aloog 
the entire western coast of the Continent, from Chrisliansund in 
lat. 63° N. to Coninna in lat. 43" N., ond include four stations on 
the coa«t of the Baltic, and one in the Mediterranean. The infor- 
mation is received in accordance with various nrrangementa 
made with the meteorological organisations in France, Holland, 
Germany, Denmark, Norway, and Sweden, 

"At the British slatiuna the morning observations ore taken at 
8 ft.m. Greenwich time, and most of the telegrams arrive in 
London at about 9 o'clock, when the Intelligence Department of 
the Post Office extracts from them the portions required for its 
wind and weather reports. They are then transmitted to the 
Meteorological Office by its private wire, where the majority of 
them usuidly arrive between 9 a.m. and 10 a.m. 

" Ab fast as the reports come in the information is entered on a 
chartt which shows for each station at S a.m. the barometrical and 
thermometrical readings, with their respective alterations during 
the preceding 24 hours, the direction and force of the wind, and 
the state of the weather, together with any changes of importance 
irtuch may have been noticed in the course of the preceding day. 
From this chart, which is preserved in the Office, other charts 
are then drawn for publication in the newspapers, as described 
further on. 

"If necessary, telegraphic intelligence of storms or of atmo- 
spherical disturbance is immediately sent to our own coasls and to 
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foreign countries. A brief telegraphic resume of the weather is 
despatched shortly after 11 a.m. to the harbour authorities in 
Jersey and also to the Marine Ministry in Paris, by which 
Department it is afterwards transmitted to Florence for the benefit 
of the Italian Naval Service. Another telegraphic message of 
about 75 words is sent to the Underwriters* Association, Liver- 
pool^ containing reports of the pressure, wind and weather at 14 
stations on the coasts of the British Islands ; and a third message 
of about the same length is forwarded to the Central News for 
despatch to the provinces. The last of these messages consists of 
a brief statement of the general condition of the weather in 
Western Europe, as shown by the reports for the morning. 

'' It is, however, not only at 1 1 a.m. that storm warnings are 
issued to the coasts, for a constant watch is kept during the day, 
and whenever on the receipt of the regular or of special tele^prams 
the condition of the weather appears to be threatening, cautionary 
messages are at once issued to such parts of the coast as are 
thought to be menaced by a gale. 

" During the year 1881 there were prepared, each morning, 
afternoon, and evening, forecasts of the weather, for one day in 
advance; these were drawn up for 11 districts in the British 
Islands, and issued to subscribers, to certain Clubs*, and to many 
of the London and Provincial newspapers. 

" The districts for which the forecasts wereprepared were those 
into which the returns for the Weekly Weather Eeport are 
divided, with the addition of Scotland, N., viz, : — 



0. Scotland, N. 

1. „ E. 

2. England, N.E. 

3. „ E. 



4. Midland Counties. 

5. England, S. 

6. Scotland, W. 

7. England, N.W. (with 
N. Wales). 

8. England, S.W. (with S. Wales). 

9. Ireland, N. 
10. „ S. 

" The demand for these forecasts is still considerable, and efforts 
are being made to increase their accuracy. At the commencement 
of 1881, however, some changes were made with regard to the 
issue of those drawn up in the afternoon and evening, to which 
reference is made further on. 

" About an hour and a quarter is occupied in the preparation and 
transmission of the provincial and foreign telegrams, and in the 
drawing up of the 'Eemarks' and 11 a.m, forecasts for the 
London newspapers, so that the MS. copies for the * Times * and 
other papers are ready for issue soon after 11 a.m. 

" The 8 a.m. charts are sent out at about 10.15 a.m. and the 
6 p.m. chart at about 8.30 p.m. 

"The draft of the Daily Weather Eeport, with two charts 
attached, is drawn on transfer paper, which is ready by noon. 
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when it is at once sent to the litliographer to be printed. 
The copies for deliveiy by hand in London are issued by the 
lithographer at about 1.30 p.m., while the remainder are received 
at the Meteorological Office at about 3.30 p.m.^ whence they are 
transmitted by post to the subscribers and others. 

^ In addition to the charts referred to above^ the Patent Type- 
founding Company are supplied with various diagrams showmg 
the changes in pressure^ temperature^ rainfall, wind, and weather 
for the London district. These are engraved daily for the 
^ Daily Chronicle,' weekly for the * Observer,' * Graphic,' 
' Lloyd's Weekly London Newspaper,' and the * Agricultural 
Gazette,' and monthly for the * .Sliller.' They are all accom- 
panied by remarks on the phenomena exhibited. 

^ At about 3 p.m. the obsenatlons taken at 11 home stations 
at 2 p.nt. are received, and those for two foreign stations 
(Skudesnaes and Bochefort) come in afterwards. Copies of 
these reports are issued, together with the 8 a.m. report, to certain 
newspapers and subscribers. Two copies of the " Remarks " 
(8 a.m. and 2 p.m.) are sent to the Type-founding Company for 
issue to provincial newspapers for publication, in order to expl^n 
the 8 a.m. charts. 

" At 7 to 7.30 p.m. the nineteen evening (6 p.m.) reports arrive 
and are charted and discussed for the morning daily papers. The 
forecast and remarks are usually ready by 8.30 p.m., out in bad 
weather, owing to the delay of the rei>orts and the additional care 
which is necessary in dealing with thein, it is frequently 9 p.m. 
before they are issued. The 'Times' publishes the daily map 
fihowing the distribution of pressure, the winds, temperature, and 
rainfall at 6 p.m., the importance of which can hardly be over- 
estimated. 

** It Avill be seen that the official charts for 2 p.m. and for C p.m. 
are still much lees complete than that for 8 a.m. That for 2 p.m. 
is drawn on the information received from 11 home stations, 
supplemented by two foreign ones, whenever the latter arrive 
in time to be used. The material for the 6 p.m. charts is 
supplied by reports from 15 stations in the United Kingdom, 
supplemented by four from continental stations, but the latter 
frequently arrive late at the very time when they are most wanted, 
2>., during bad weather. 

** The Sunday duty is conducted as follows : — Two of the 
clerks attend on Sunday moming at the Central Telegraph Station 
from 8.30 a.m. to about 10.15 a.m. By an arrangement with the 
Post Office these clerks are supjJied with the telegrams imme- 
diately they arrive in London. They are examined and charted, 
with the view of issuing, when necessary, warnings of coming 
storms, to our own and neighbouring coasts. It is necessary that 
promptitude should be observed in this service, as the observa- 
tions must be dealt with and the warnings issued so that the 
latter may reach the coast before the telegraph offices close for 
the day, which is usually at about 10 a.m. No work of any kind 
is transacted for the newspapers on Sunday mornings, the main 
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object of the service being to give prompt information of etonoB 
to oar coaets ; but a telegram is sent to Paris and Jersey in the 
same way aa on week days, and there is the ordinary interchange 
of messages with foreign countrlea- At 6 p.m. the same clerka 
attend at the Meteorological Office to receive the evening reports 
and to prepare the 8.30 p.m. forecasts, and another opportunity is 
thus offered for the correction or extension of any warnings which 
may have been issued in the morning." 

The details of signalling storm warnings after they have been 
received by the local authorities are described in the following 
circular : — 

" Telegraphic Weathek Intelligence, 

" The Meteorological Office issues (_free of charge) to ports and 
fishing stations approved of by the Board of Trade, notices of 
atmospherical disturbances on or near the coaets of the British 
Islands. 



" The fact that such a notice has been received at any station is 
made known by a signal, which is hoisted on the receipt of the 




message, and remains hoisted, but only during the day-time, for 
the space of 48 hours and no longer, counted from the time the 
message is sent out, — !iwt-c," 7. 

" The signals are made by means of a canvas shape, a cone. 
See Fig. 64. 

" The cone is 3 feet high and 3 feet wide at base, and appears 
as a triangle when hoisted. 

Southerly Gales. 

"The cone point downwards means that strong winds are pro- 
bable, from the Southward or Westward (from S.E. round by " 
to N.W.). 



Northerly Gales. 



" The cone point upwards means that strong winds are pro- 
bable fron the Northward or Eastward (from N.W. round bv N. 
to S.E.). ' 



m 
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Shifts of Hind. 

'* It must be remembered that a Southerly wind is much more likely 
to change its direction, veering to a point North of West) than a 
Northerly or Easteriy wind is likely to. shift. 

*' Accordii^ly, when the south cone is hoisted and the anchoraffe 
or harbour is exposed to the north-west, it is advisable to make 
preparations for a North-west gale in case of the wind shifting to 
that point from South or South-west. 

On Hoistinff the Signals. 

*' The signal is to be kept flying until dusk, and then lowered, 
and hoisted again the next morning ; and so on until the end of 
48 hours from the time the message has been issued from London 
(which id always marked on the telcgran)), unless orders are 
received previously to lower the signal. 

'' At dusk, whenever a signal ought to be flying if it were 
daylight, a uieht signal may be hoisted in place of the cone, 
consisting of three lanterns hung on a triangular frame (Fig. 65, 
p. 106), point downwards, or point upwards, as the case may l>e. 
They should be kept burning until late in the evening, say 9 or 
10 o'clock. 

'' These signals may be miulc with any lanterns, showing white 
or any colour, but alike. Red is best. Lamps arc better than 
candles. The haulyards should be good rope, and protected from 
chafing. The lanterns should hang at least 3 feet apart. 

Meaning of Signal, 

*' The hoisting of any of these signals is intended as a sign that 
there is an atmospherical disturbance in existence which will 
probably cause a gale frcmi the quarter indicated by the signal 
used, in the neighbourhood (say, within a distance of 50 miles) of 
the place where the signal is hoisted, and the knowledge of which 
is likely to be of use to the sailors and fishermen on that part of 
the coast. Its meaning is simply, * Look out ! It is probable 
^ that bad weather of such and such a character is approaching 
' you.' 

*' Hitherto it has been found that at least three out of five signals 
of approaching storms (Force upwards of 8 Beaufort scale, a 
'Fresh Gale '), and ybwr out oi five signals of approaching strong 
winds (Force upwards of 6 Beaufort scale, a * Strong Breeze '), 
have been fuUy justified. 

" In every case some of the principal reasons which have led to 
the hoisting of the signal are explained in the telegram, which 
should be always kept posted up for public inspection while the 
signal is flying, 

E 19779. H 
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'^ It must be remembered that only the greater and more general 
disturbances of the atmosphere can be made known by this 
method. Local changes of less extent may be indicated to 
observers by their own instruments and by local signs of weather^ 
&c. 
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" A regular study of the Daily Weather Report will be found 
very useful^ as showing what weather has lately been prevalent 
generally. 

" The signal will sometimes be kept flying after the gale is over ; 
this is the case because often one gale is followed by another 
before the 48 hours are out. In every case when it is thought 
at the Meteorological Office that immediate danger is over^ orders 
are issued to lower the signal at once/' 
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APPENDIX I. 



PfioviBiOKAL Instructions in hakino Observations of the 

Upper Clouds.* 

(Docomber 1882.) 

The attention of the obserrcr Ib especially directed to clouda of the 
*'cirniB " type," inclosire of what are hero defined as true cirrus, sheets 
cirrw, high eirro-eurmUiuf, and cirms-Jtaze; and it is to these types of 
cloads only that the following instractions refer. 

CirruB is the highest kind of cloud. When in moderate quantities it is 
commonly white, though when seen through haze it is usually somewhat 
eream-coloured, and when the sun's rays have reached it through along 
stratum of hazy atmosphere, is often of cither an orange or rosy tint In 
all cases it has a yery delicate appearance. It is sometimes arranged like 
bunches of fine hair ; and such tufts of cirrus nro often called ** mares- tails.*' 
At other times it resembles small curled feathers. Quite as commonly, 
however, it lies in thin, light, strands, like pale gossamer threads. 

When cirrus overspread a large portion of the sky it becomes what is 
here termed *' sheet^irrus,'' In this state, when not too thick, it produces 
"hales " or large rings round the sun and moon. The sheet-cirrus some- 
times appears fibrous, sometimes reticulated. 

When the veil of this cloud becomes thick it assumes some neutral or 
muddy tint, except in those cases when it is so disposed that the rays of 
the rising or setnng sun are reflected to us from its under surface, which 
then, appears of either an orange or rosjr colour. 

" High cirro-cumulus *' dillbrs from simple cirrus in consisting of small 
detached masses somewhat rounded in form, a great flotilla of which is often 
seen in the sky, especially in fine summer weather. Clouds at lower 
levels are frequently dis])osed in this manner, but the observer must be 
very careful to distinguish from these the high cirro-cumulus, which 
latter is either white, or changes its colour under the same circumstances 
aa simple cirrus, no part of each ch)udIeC over seeming to be decidedly 
ihroum i/nio shadow by another jmrt. The h'ujh cii'iv-cumulus also possesses 
tiie same faintness and delicacy of outline wliich we observe in cirrus. 

Sometimes, however, cirrus is only visible as either a milky or an oily- 
looking haze, which is here termed ** cirrm-huze.^' 

I. 

Amoutit, — Whenever on looking round the sky the observer notices clouds 
of the kind above described, ho should in the first place endeavour to 
ascertain their amount. In doing this ho should observe whether they 
cover, first, only a trifling portion ; secondly, about a quarter ; thirdly, 
about a half; fourthly, about three-quarters ; or finally, the whole of the 
sky. The extent, not the density, of the cloud, should be here attended to. 
If there be any considerable quantity of lower cloud in the sky, the 
amount of upper cloud cannot be accurately ascertained, and the figure 
" 9 " should be telegraphed as the amount. 

II. 

Direction of Movem^nt.^-The next thing to be attended to is the direction 
from which the upper clouds move. Considerable difficulty will here be 
encountered. If some of the clouds happen to be nearly overhead, 
attention should at first be confined to such ; and if possible the observer 
should so place himself as to have the projecting comer of a roof or 
chimney, the summit of a steeple, flagstaff*, or other stationary object, 

• Brawn up by the Rev. C. Wi Ley. 
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yery close to the line between his eye and the portion of clond which ho 
ia about to watch. 

A convenient plan* ia to set np a pole reaching 5 feet 7i inches above 
theJevel of tho observer's eye ; a mark or ring abonld bo placed ronnd the 
pole at tho latter level. The BDminit of the pole mnst cairy two thin rods, 
fixed croaswiHe, and set tmly to the four cardinal points. Throngh or 
near the extremities of these rods shonld pass a thin circular iron ring of 
3 feet diameter, the nae of which will be mentioned presently. The 
observer ahoald, when opportunity olTers, so station himself that aome 
recogniaable part of a ciond appears to move vertically either upwards 
from the top of tbo pole, or vertically downwards towarda it. The 
direction of the pole from the obaerver'B position, which may be jndgcd 
of by tbo crosH-roda, is then, in the first case, the direction of the upper 
cnrront, in the second, ita opposite. In watching the movements of the 
clouds, the obaerver may conveniently use a atafi'. one end of which is 
aharpcned so as to stick in the gronnd, while the other ia fitted with a 
creaoent-shaped top in which to reat the arm, in order to Bapporc and 
steady the head. If the clonda bo observed from a window it is some 
assistance to have a few wires,— some horizontal, others vertical, — 
fastened across the window to ihe wall on the oniaide. 

When, bowever, no part of tbo cloud is moving directly either towarda 
or away from the observer, the efiects of the perspective render it difficult 
to estimate the direction of (Dovement eiactly. To perfect oneself in the 
art, it ia advisable as oiten as possible to endeavour to estimate the 
direction of movement of some portion of cloud which is inconveniently 
placed, and then to find the actual direction of movement of another 
portion of the aame cloud, or same sort of cloud, which happens at the 
time to be conveniently placed. By patiently practising tho eye in this 
process, the observer eventually learns to make, automatically, tolerably 
exact allowance for the errors arising from perspective. In no case 
(sbontd ho have the least doubt as to the direction of movement) must any 
conjecture be telegraphed, but the figure fur " motion doubtful " shonld 
be inserted in the telegram. 

It is always well, when observing the movements of the upper clonda, 
either to rest the head against a wall or tree, or to support it on a staff, 
or by some other means, so as to be quite motioiiless while taking an 
observation. 

m. 

Apparent Velocity. — The next particular to be attended to is the ajipareat 
vdoniy of -motion in the clouds, i.e., the force of the current which CBJries 
them. The observer is requested to notice whether the cloud be actually 
motionless, or whether its motion is very slight, moderate, or rapid. Oloniu 
of the cirrus type are seldom really motionlesa, hot owing to their groat 
distance they commonly, though not always, appear to move more slowly 
than the lower clouds. To estimate, even according to the very rough 
' scale proposed, the appai'ent velocity of movements we have to enooonter 
precisely the same difficulties which have presented themselves in finding 
the direction, and the training of the eye requisite for deciding this is 
identical. A cloud which is near the horizon of course presents much 
lesB movement to the eye than one which ia near the zenith, because it is 
at a much greater distance ; ond further, the apparent movement of clouds 
which are travelling either across, or more or less ohliqnely to, the line 
of sight, is different from that of clouds which are travelling directly to 
or from the zenith. To test the accuracy of his estimate of the apparent 
velocity of clouds moving erosawaya and obliquely, the obaerver should, 
when occasion offers, compare it with his estimation of tho apparent 
velocity of clouds in the same stratum passing overhead at tho time. To 
lest the accuracy of his latter estimation he will do well occasionally to 
notice bow many seconra of time a recognisable portion of upper cloud 
tafcsB in travelling 16 degrees on the sky, to or from the zenith. The 

Kle arrangement already described can bo employed for this purpose, 
the last case a recogniaable portion of cloud must bo first caught in the 
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wnttfa. the observer loolting op tho polo, aftpljing bis njo aa closely M ho 
can to the ring or mark abovu mcntioDed. He ghoould thon uoUi the 
time, and again si the moment when the solctcUii portion of cloud, aa 
viewed from this spot, reaches tho circular wire. The limv taken by the 
ciondB in paSBiug over tbia distance from the seaith, which is (approxi- 
mately) lb degrees, ehonld be then noted. WbeQ cioodii of lhi> cirroBtypo 
take a longer time than 600 socouda (or 10 minutes) in tniTorsiug 15 
degreea to or trorn the eenith, their motion aboald bo regarded an " very 
■light." When a less time than this, bat a longt-r time than 300 Mocmda, 
or five tatuates, bb " moderate," and lastly, wheoovcr tbotrlkkea leas time 
Jiau 60 seconde, as " rapid." 

II may be mtmlioncd tliat in aimply looking at tho sky without th« aid 
of any appliance, inexperienced observers commonly eatimalo the puaitioii 
-'" "- — — 'y.ViowMett - ^ " ■ ■■ ' ' ■■ ... 



of the aeniib wrongly, t 



« they do not throw tbu bead far ouougb Ixtok. 
IV. 



" a. -point.'' — Clouda of the cimm kind very commonly lie in stroake, 
lines, or bands. Attention miiat next be given to the direction of these 
lines, i.e., their ponfton with reapeot to tbo points of the compass oi^cfW 
irreepecHee of lhi> motion of the doudt. When one of these bnnda happens 
t« pass through the xeiiitb, the point at which it reachcn, or. if contionod, 
woold reach, the horieun. is to be noted, lliia point is onlled, for ci 



^B vomence sake, the if .-jmiiir,* or '' point of radiation," bcoauee the cirrus 

I bands, wfailo really parallel, appear in perspective to radiate from this 

point, or rather from one beyond it, and beneath the horison. It is, 

however, comparatively seldom that a cirrus hand happens to lie imme- 

I diately over the observer's head; tho bands usually appearing in perspcu- 

^^ tive ae arcbea, or portions of arches, Ijitig in any port of the sky, and 

^H variously inclined to the horizon, according to their dislanco from thi,' 

^B observer. It is easy in these cases to find tbc R.-point, if wo imagine 

^B onraelycs able to travel over the earth's sarfacu so as to get immediately 

^H under one of those bands. Tbo best plan, however, is to note, first, tho 

^H point on the horizon which lies ticneath ibo summit of any visible 

^H complete arch of oirxus. If there Ite no complete arch, bat only a abort 

^F thread visible, the observer should extend his arm so as to point with the 

^ forefinger towards this thread, and then pass tho arm briskly two or three 

times backwards and forwards from one part of tbc horizon to another, 

continning as closely as he can tho carve of the cirrus thread. Tbo point 

on the horizon wbicli is immediately beneath the highest port of the 

cnrve so formed should then be noted, and in every case the B. -point will 

be » point at right onKlcs to this noint on the horizon. 

It is obvious that there must always bo two R, -points opposite to each 
other. Although it is in itself immaterial npon which of these tho 
' observer fixes, he is requested as a matter of convenience, when be bos 
already found a point from which tbe upper clouds mowo, to report the 
IL-poiDt which is nearest to that direction, if one of the two be nearer than 
the other. For example, if cir. travels from W.N.W. and lies in strands 
irbicb are disposed lengthwise N.W. and S.E., tbo K.-point N.W. should 
be reported in preference to the B. -point S.E. 

Tbe " selvedge " or margin of a sheet of cirrus gives tbe B.-point in the 
same way as » streak of detached cirrus. And when aheet-cirros or cirrus 
haze completely covers tbe sky, a warp may frequently be seen in it 
which supplies the same datum. 

Small cross rays or tangled threads may very often be notioed, fro- 
qnently transverse or nearly so to tbe cirrus bands. These are especially 
discernible in some varieties of sheet cirrua, when they form what we 
may call the " woof" of the cloud sheet, and give to the latter tbe reticu- 
; lated appearance already meutioneil. No notice of these threads is 
\ required in the telegraroa. In rather common coses, however, the cross 
threads are so marked that it is impossible to decide whether a particular 
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point of Iho comnafls, or one at abont right angles to it, is rightly to be 
regarded as the B.-point. In such instances the observer should telegraph 
the number 99, for '* Badiating point uncertain." 

Y. 

Lastly, wheneyer a bank of cloud of this type appears on any horiison, 
or whenever being overhead, or nearly so, such a t^nk appears thicker in 
one part of the sky than in the other parts, the observer is to report the 
position of bank {i.e., the direction in which the bank lies or in which it 
IS thickest) and its density. The direction will not necessarily be at right 
angles to the B.-point, though it most commonly is so. 

iNSTRirCTIOXS ON TELEGRAPniKG TO THE METEOROLOGICAL OFFICE 

Observations of Clouds of the Cirrus Type. 

In telegraphing to the Meteorological Office information as to the appear- 
ance, quantity, and motion of cirrus clouds the following rules should be 
observed: — 

1. Kot more than one telegram should be sent on any one day, unless 
the alterations in the motion of the cirrus (either in direction or velocity) 
are of a very unusual character ; but if thought desirable, more minute 
details than can be given in the 20 woids of a telegram may be sent ona 
post card by next post. 

2. The telegram should contain, as the address '*from,** merely the 
name of the observer and locality in which the observation is made ; and 
in the address *' to" the words ** Met. Office, London." 

3. In the body of the message insert — 
Firstly, the time of observation. 

Secondly, the precise form of cloud seen, the observer using at his dis- 
cretion the terms " feathery," " thin," ** thready," " hair," " very lofty," 
&c. as required, and distinguishing carefully (as directed further on) 
between true cirrus, *' sJieet-cirnis,** the highest forms of cirro-cumulus, and 
citrus haze. It is also desirable to say whether the cloud is (a.) in detached 
patches ; (b.) in a mass (or bank) ; or (c.) spread tolerably uniformly over 
the sky. 

Thirdly, the amount of cirrus, tiot its density. 

Fourthly, the direction whence it is moving, and, as nearly as practicable, 
its rate of motion. 

Fifthly, the point of the compass whence the clouds radiate (herein- 
after called the " E.-point ").* 

Sixthly, the bearing of the centre and the density of the bank of cirrus, 
if there be a bank at all ; and 

Lastly, the direction and force of the surface wind and the weather 
prevailing at the time of observation. 

These details are to be transmitted by a telegraphic code to be explained 
further on. 

There is no fixed hour for taking the observations, but it will be useless 
to transmit a message before 8 a.m. or later than 7 p.m. It is, however, 
very desirable that the reports should be despatched so as to reach London 
about 10 a.m., 3 p.m., or 7 p.m. 

Code. 

The observations and clouds of the cirrus type should be telegraphed to 
London by means of a code, consisting of tliree groups, each containing 
five figures. In comparing them the following scales will be used : — 



SCALE A. 
FOBM OF CLom>. 

1 = True cirrus. 

2 = Sheet cirrus. 

3 = High cirro- cumulus. 

4 = Citrus haze. 



SCALE B. 
Amount of Cloud. 

= Veiy slight indeed. 

1 = J of sky covered. 

2 = J do. do. 

3 = 1 do. do. 

4 « All do. do. 

9 = Amount doubtful. 



♦ Now called V,-point, 



Ill 



SCALE C. 
Tbue Bsjumioi, for Diiubgtiox of Motion of the Clouds, Wind, &c. 



00 » Zero (Calm). 
02 =: N.N.E. 
04 =« N.E. 
06 » E.N.E. 
08 » East 



10 = E.S.E. 
12 == S.E. 
14 = S.S.E. 
16 ^ South. 



18 = S.S.W. 
20 = S.W. 
22 = W.S.W. 
24 = West 



26 = W.N.W. 
28 - N.W. 

80 =. N.N.W. 
82 :- North. 
99 » Doubtful. 



SCALE D. 

Velocitt of Motion of Clouds of tue Cibbus Ttpe. 

a Motionlegff. 



1 =: VeiT slight motion. 

2 => Moderate 

3 » Rapid 
9 = Doubtfbl. 
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Force. 

00. Calm. 

01. Light air 

02. Light breezo 

03. Gentle brecie •> 

04. Moderate breeze 

05. Fresh breeze 

06. Strong breeze - 

07. Moderate gale - 

08. Fresh gale 

09. Strong gale 

10. Whole gale 

11. Storm - 

12. Hurricane 



} 



SCALE E« 
(Beaufort's Scale.) 

For Force op Wind. 



Or, just sufficient to give steerage way. 
Or, that in which a well-conditioned man-of- f 1 to 2 knots, 
war, with all sail set, and dean full, would •< 3 to 4 knots, 
go in smooth water irom - • - 1.5 to 6 knots. 

f Royals, &c. 
Single-reefed topsails 
and topgallant sails. 
Double-reefed topsails, 

jib, &c. 
Triple reefed topsails, 

&C. 

Close-reefed topsails, 
and courses 
Or, that with which she could s<»rcely bear close-reefed 

main-topsail and reefed foresaiL 
Or, that which would reduce her to storm-stay sails. 
Or, that which no canvas could withstand. 



Or, that to which she could just j 
carry in chase, full and by 



SCALE F. 

Fob Density of Cirrus Bank, when visible. 

=z Very tlun and ill-defined. 

1 = Thin, but definitely formed. , 

2 =: Rather heavy. 

3 =3 Heavy. 

4 =: Very heavy and angry. 
9 = Doubtftil. 




1 
2 
3 
4 
5 
6 
7 
8 
9 



SCALE G. 

Fob Weather. 
Sky clear, 
covered with clouds of all kinds (i.e. upper and lower). 

99 ft » 

» >l » 

Entirely „ „ m 

Raining. 

Snow falling. 

Hazy. 

Foggy. 

Thunder. 



Tbe roDowing ue » few csuuplee 
their meaaiiigt : — 



EXAMFLE 1. 
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Heaning vt above : — At 2 p.m. True dnuH corerinc about a qmuier of 
the sky, moving with moderate velocitj from X.W. The clond radiating 
from W.N.W., and lying in a thin bank whose centre bears W.8-W. (tme) 
from station. Wind at surface S.W. strong, weather hazy. 

EXAMFLE 2. 

XooD 29241 90992 18033 

Meaning of above ;— Koon. Sheet cimu, amount doubtful, movement 
very Hiight from West. B.-point donbtfal. Bearing of centre of bank 
donbtfn), but portion visible, rather dense. Wind at time of obR^ation 
S.S.W., gentle breeze; sky three fourths covered with lower forms of 
cloud. 

EXAMPLE 3. 



Hmning : — Very dtae.ll quantity of high cirro-cnmttlns, motionlesB, 
radiating from E.N.E., no bank. Wind at surface N.£., light aire, no 
lower clond. 



APPENDIX II. 



Namkh of Stations which are sopplied with Stobh WABNiNGa. 

Tlio following stations are supplied with telegraphic information of 
storms free of expense, and signal " conea " have been furnished to nioBt 
of llioRi, ull further oxpenses attendant on the maintainance and repair of 
the uiiimialnH being homo locally. The stations are situated, 83 in 
Bwgland and Wales, 87 in Scotland, 14 in Ireland, 3 ip the Isle of Man, 
and 3 In tbo Ohannol lalKids. ' 
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NORTH. 



WEST. 



SOUTH. 



EAST. 



scotlasd, 
East Coast. 

Boddam. 

Lerwick. 

Scalloway. 

Kirkwall. 

Holbom Head. 

Wick. 

Inverness. 

Nairn. 

Bor^ead. 

Lossiemouth. 

Bnckic. 

Portsoy. 

Banff. 

Fraserborgb. 

Peterhead. 

Aberdeen. 

Stonehaven. 

Montrose. 

Broughty Ferry. 

St. ^drews. 

Dundee. 

Orangemouth. 

Bo'ness. 

Anstmther. 

Pittenweem. 

Burntisland. 

Granton. 

Leith. 

Fisherrow. 

Dunbar. 

Eyemouth. 



Firth op Clyde. 

Glasgow. 

Greenock. 

Bothesay. 

Campbelton. 

Ginran. 

Ballantrae. 



England, N.W. 

Ramsey. 
Douglas. 
Castletown. 
SUloth. 
Maryport. 
Workington. 
Whitehaven. 
Barrow: 
Morecambe. 
Fleetwood. 
Blackpool. 
Lytham. 
Southport. 
Runcorn. 
Liverpool. 
♦Hawarden. 
Mostyn. 

England, W. 

Port Penrhyn. 
Holyhead. 
Port Dinorwic. 
Carnarvon. 
♦Aberystwith. 
Milfonl. 
Pembrey. 
Swansea. 
Llanelly. 
Briton Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport. 
Weston-super- 
Mare. 
Bumham. 



Ibbland, E. 

Belfast. 
Howth. 
Kingstown. 

Ireland, S. and W. 

New Ross. 

Dunmore East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Cork. 

Kinsale. 

Tralee. 

Limerick. 

Galway. 



England, S.W. 

nfracombe. 

Barnstaple. 

Boscastle. 

Port Isaac. 

Newquay. 

Hayle. 

SciUy. 

St. Senneu. 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Teignmouth. 

Exeter. 

Exmouth. 



England, S. 

Guernsey. 

St. Helier*s, Jersey. 

Gorey, Jersey. 

Weymouth. 

Poole. 

Cowes. 

Ventnor. 

Portsmouth. 

Little hampton. 

Brighton. 

Newhayen. 

Hastings. 

Bye. 

Dover. 

Margate. 



England, E. 

Berwick-on- 

Twecd. 
Tynemouth. 
S. Shields. 
Sunderiand. 
Middlesborough . 
Redcar. 
Whitby. 
Filey. 
HnU. 
Goele. 
Grimsby. 
Boston. 
Sutton Bridge. 
Lynn. 

Sheringham. 
Cromer. 



England, S.E. 

Yarmouth. 

Southwold. 

Ipswich. 

Harwich. 

Chatham. 

Sheemess. 

Faversham. 



Telegrams (only) exhibited. 
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APPENDIX III. 



Opinions respectinq the Value of Storm Signals. 

lu Dcccmbor 1881 a oircnlar was issned to the local anthoiitios in charge 
of storm signals requesting information as to the condition of the signals 
and the general opinion as to the utility of the warnings. The following 
are the replies replies received as to the utility of the signals : — 

KORTH LIST. 



Boddam 
Lerwick 
Scalloway - 
Kirkwall 

Ilolbom Head 
(Thurso). 

Wick 
Inverness (South 

Kessock). 
Nairn 

Burghead - 
Lossiemouth 
Buckie 
Portsoy 

Banff 
Fraserburgh - 

Peterhead • 



Aberdeen - 
Stonehaven - 
Montrose 



Broughty Ferry 
St. Andrews 

Dundee 

Grangemouth 
Bo'ness 

Anstruther - 
Pittenweem - 



No circular sent ; signals recently supplied. 

t9 M 



» 



»> 



- « 



• « 



« 



" They are very serviceable, especially to fishermen, who 

appreciate them highly." 
*' They would be of great use if the flagstaff were moved to 

Pennyland, or one put up there, viz., between Thurso and 

Scrabster." 
« The general opinion is that they are very valuable." 
'< The warnings are most useful, and much appreciated." 

No reply. 

" Very serviceable." 

Same reply as Inverness. 

** Very generally appreciated." 

** The seafaring class has learned by experience to esteem 

the value of the storm signal as a boon." 
Same reply as Inverness. 

** The warnings are much appreciated by the seafaring com- 
munity and the public generally." 
The general opinion here is that the warning is of great 
service, inasmuch as it often prevents vessels and boats 
from going to sea, and the consequences which would 
probably result thereby." 
The signals are hoisted at the dock entrance at Aberdeen, 

and the opinion is that they are certainly useful." 
The opinion is that the signals and warnings are of great 

utility, and are acted upon." 
The 
warnings are of great value to them. The fishermen 
belonging to the village of Ferryden find them of the 
greatest value to them, as the sign[ials can be seen from 
any door or window in their vUlage, which saves them 
crossing the river Southesk to examine the telegrams." 
The warnings are of very great use to the fishermen and 

others." 
The general opinion is that the warnings are useful, but 
the storm occasionally comes before receipt of the tele- 



(( 



masters of this port are unanimous in saying that the 



a 



(t 



ft 



gram 



>» 



• « 



The warnings are considered of great service to the sea- 
faring and fishing community." 

No reply. 

'< The general opinion as to the utility of the warnings is 
that they are truthful, observed, given effect to, and 
appreciated." 
They are regarded as of great utility, and much prized by 
the fishermen, who regulate themselves by them." 

** The warnings are highly approved of, and the fishermen 
are very grateful for the trouble taken in attending to 
them, «a4 since the Eyemouth disaster a strict attention 
is paid to them. Only a short time ago two boats which 
had left the harbour under sail for the deep-sea fishing, 
on seeing the cone being hoisted returned to port, and as 
it happened, saved themselves a fruitless voyage (to say 
the least) of some 50 or 60 miles out and in." 
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NORTH LIST— cMt 



BnmtiBhuid 
Granton 



• « 



Leith 
Fisherrow 



DiiDbar 

Eyemouth 

Glasgow 
Greenock 



Bothesaj 

Camx>belton - 

Ginran • 
Ballantrae - 

WEST LIST. 



The general opioion, I beliere to be, is that the warnings 

are of great atility." 
" I think the general opinion is that the signals are usefal. 

From my own obeen'ation the telefframs often come after 

the gale has arrived, bnt when the signal is hoisted it 

serres to gnide shipmasters and others.** 
** The warnings are of great value. " 
** I midcTitand that comparatively little attention was in 

former times paid to the signal, bat since the recent 

severe and disastrous gales the fishi-rmen give it more 

heed." 
" The general opinion here is that the warnings should be 

conraned.*' 
** The general opinion of the fishermen is that they woald 

not like to see it done away with.'* 
No reply. 
" There is no doubt whatever as to the utility and value of 

the warnings. They exert a preparatory and pnidential 

Inflnence on all those coming within its scope, and the 

only drawback in connexion therewith is that the signal 

b oftentimes thought to be kept too long on * sign *.'* 
" The general opinion, so far as can be gathered, is that the 

warnings are very useptl.** 
** The general opinion is that tlie cone is usefUl and should 

not be dispensed with." 
'* On the whole the utility of the warnings is not great.*' 
" Recognised as being of great practical value and arc highly 

appreciated." 



Ramsey 



Douglas 

CasUetown 

SiDoUi 



Maryport 



Workington 



Whitehayen - 
BaiTOw-in-Fumess 



Morecambe - 
Fleetwood - 



. « 



• « 



. it 



Blackpool 



- " 



*' The sailors and fishermen belonging to this port highly 
value the storm signals. The cone is so placed that 
vessels anchoring in the bay can avail themselves of the 
warnings.*' 

" General opinion that they are useful and reliable warnings." 

No reply. 

" The warnings arc much valued both by the masters of 
steamers and sailing vessels; they have become indis' 
pensable. The telegrams are sometimes long in reaching 
US; last Friday's [23rd Dec. 1H81] , for instance, which I 
enclose, was 2 hrs. 40 min. Had it come in due course 
the captains of out-going vessels on that day would have 
seen the warnings." 

*' I am led to believe that the seafaring people frequenting 
the port are influenced in their movements to a consider- 
able extent by the exhibition of the signals." 
The general opinion respecting the hoisting of the cone is 
that the warning given by the Meteorological Office is 
correct." 
They are valuable and reliable on our coast." 

** The general opinion is that these signals do not give 
sufficient notice of storms, &c. The gale is frequently 
here as soon as the telegram." 

** I think it is generally held that the warnings are reliable 
and useful, both for the mariners and the fishermen." 
We rely most on messages noting Valencia gales. Vessels 
don't go to sea on notification of these gales. The general 
opinion is that the advices are most useful and strictly 
regarded by both fishermen, coasters, and foreign-going 
ships." 
I am glad to state that the signals are of great service 
during the summer season to the numerous passenger 
steamers and sailing boats on the coast in the arrange- 
ment of their trips ar well as to the large number of 
visitors to Uie town. The hoisting of a storm signal has 
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WEST LIST— con/. 



Lytham 

Southport - 
Bancom 

Liverpool 
Hawarden - 

Mostyn 
Port Penhryu 

Holyhead 



Port Diuorwic 



Carnarvon 

Aberystwith 

Milford 



Pembrey 
Swansea 

Llanelly 
Briton Ferry 

Porthcawl - 
Penarth 



Cardiff 



Newport (Mon.) 

Weston-super-Mare 

Bumham 

Belfast 

Howth 

Kingstown - 
New Ross - 



many times daring the season had the effect of making 

five or six large steamers weigh anchor and proceed to 

Fleetwood Harbour ; distance, 7 miles." 
" The signal warnings are very much appreciated both by 

masters of vessels and fishermen and by the inhabitants of 

Lytham." 
No reply. 
<< Yiew^ as generally reliable and of service to captains of 

vessels." 
** It is considered that the signals have some utility, though it 

is not thought that they are of great value." 

"The me88ap;es at Hawarden are duly attended to. The 
telegram is exposed regularly in a conspicuous place, and 
the warnings are much appreciated." 

No opinion expressed. 

" The general opinion is very ikvourable, but the warnings 
often reach here after a gale is far spent." 

'* When the signal is up a number of masters of wind-bound 
vessels and others call at the station to read the telegram 
and see what the barometer is doing. I think the signals 
are of great service in drawing attention to probable 
changes in the weather, and £ns' causing masters of 
vessels to act with caution. I believe this to be the pre- 
valent opinion here." 

" Mariners take a great interest in the wamings,^ but this port 
being situated midway between the two entrances to the 
Menai Straits, viz., Carnarvon and Beaumaris, greater 
importance is attached to the signals at these two stations 
in consequence." 

'*They are appreciated, and the reports and charts much 
studied." 

** The telegrams are always consulted. We consider it a great 
boon to the town." 

** The explanatory telegrams are regularly exhibited in a box 
with other meteorological information, and are much 
valued by the masters of vessels and others frequenting 
the harbour, who have at all times free access thereto." 

" The general opinion is decidedly that the warnings are of 

great utility." 
'* 1 cannot say at the moment what is the general opinion as 

to the utility of the warnings." 

" Very good." 

" The general opinion is favourable as to the utility of the 

warnings given." 
" General opinion of the warnings, particularly from Valencia, 
useful." 

'* In the opinion of masters of ships visiting this dock, and of 
our Channel pilots, the storm signals are very useful as 
notes of warning ; though unfortunately many masters do 
not regard them sufficiently." 

** The general opinion as to ihe utility of the warnings is 
favourable, but fault is found when the storm signals are 
hoisted and the gale never reaches us. When it is so, I 
generally haul the signal down." 

"The warnings are of great utility, and, as a rule, very 

accurate." 
No reply. 
"Very good." 
" Favourable." 
"Coasting vessels and fishermen take great notice of the 

warning." 

" The signals are much appreciared by masters of vessels 

coming to Kingstown," 
No reply. 
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WEST LIST— con/. 



Donmore East 



Dungarvau - 
Youghal 



Queenstown 



C«»rk 
Kinnale 

Tralcc 
Limerick 

Galway 

SOUTH LIST. 

Ilfracombe - 



Barnstaple - 
Boscastle 
Port Isaac - 

Newquay 



Hayle 

St. Mary's (Scilly) 

St. Sennen • 
Peuzauce 



Falmouth 

Mevagissey - 
Devonport : — 

(Commander-in- 
Chief.) 



(Admiral Super- 
intendent.) 



*< The wamingi are a fn^at licnefit to the fishermen of the 
locality ; gi'ueraiy they will not proci'i'd to sea when the 
com* is hoisted. It is also an advantaf^c to vessels pro- 
ceeding to sea from the port of Waterfonl, as they have 
to paMi the flagstaff when the signal is hoisted, and the 
chief officer of coastguard at Dunmore h^t states that 
he has often seen vobhcls put back to Passage when the 
cone is hoi&ted. But it frequently occurs that a telegram 
leaving I/ondon afii-r 7 p.m. will not be delivered at 
Dunmore tlast until betwivn 8 and 9 o'clock on the 
following morning, so that generally the depression has 
passed bi'fore any warning can be given." 

** The public opinion of th<' storm wuniings is that they are 
generally correct, but tliat they are sometimes late." 

*' That the general opinion as to the utility of the warnings 
held by seafariug men and those inten>sted, is that it is a 
great boon, particularly as the pole on which ihe cone is 
hoisted occupies a prominent position, and a view of it is 
to be liad from any part of the harbour." 

•* Appreciated." 

" I have bet'u an old shipmaster, and my opinion, and I 
believe the general opinion, is that the signals lU'e of the 
greatest utility." 

** They are approved of by the seafaring public.'* 

** Very useful ; ves.*!els don't go to sea when the cone is 
hoisti'd." 

** They an* considered on many occasions to be most useful.'* 

** They are considered very useful, though the port is so far 
inhind.". 

*'The harbour-master finds the warnings of considerable 
value, and well founded in the large migority of cases.'* 
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t( 



The general opinion is that the warnings are of great service 
to the lM)aunen, Channel pilots, and coastuig sailors 
frequenting the harbour and neighbourhoo<l." 

General opinion is favounible ; signals appreciated." 

General opinion is the warnings of great value." 

They [the fishermen] do not much notice the warnings, 
unless from Valencia." 

The warnings are much appreciated by the inhabitants 
gencnilly, although from our situation on the shores of 
the Atlantic, S.W. gales often reach us as soon as the 
warnings. The desideratum is a floating station some 
«< () miles W. of Valencia." 

Masters of vessels at tliis port, as a general rule, take but 
little notice of the waniings." 

Most seamen have a favourable opinion of the warnings, 
and the greater numl)er of vessels remain in the roads 
till the cone is hauled down, especially in winter." 

Not appreciated as they ought to be, but intense ignorance 
must be taken into account." 

Of very great service, not only to mariners, but also to the 
large number of fishermen in the place and those who 
come from Plymouth, Dartmouth, Yarmouth, I^westoft, 
&c." 

The warnings are very much attended to, and in a crowded 
port like Falmouth, are of great fervice." 

In most cases all very satisfactory.** 



" The warnings have been found generally accurate and of 
great value, especially when studied in conjunction with 
local indications of wind and weather and the readings of 
the barometer." 

** They are considered very useful in giving warning to vessels 
on leaving the port, as to the probable weather and winds 
that may be expected." 
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SOUTH LIST— «m/. 

Plymouth - 

Teignmouth 

Exmouth 

Guernsey 

St. Heller's ( Jersey)- 

Gorey (Jersey) 



Weymouth - 



Poole 



Cowes (R.Y.8.) 

Ventnor 
Portsmouth - 
Littlehampton 

Brighton 

Newhaven - 
Hastings 
Rye - 

Dover 

Margate 



u 

ft 
<( 

« 



Nearly all the captains are in faToor of the signals." 

Most valuable." 

Most usefhl to the fishermen and others." 

The signals are generally appreciated." 

The public seem to take interest in it." 

The general opinion is amongst all sea&ring men that 
the telegrams are very useful, and especially fishermen 
take much notice of them, and all are thankful for the 



same. 



» 



" Not much regard is paid, the code often being hoisted when 
the worst of the weather is past, and again often hoisted 
when the bad weather has not arrived here • . . The 
signal no doubt is good when masters of vessels in Port- 
land Roads are undecided whether they shall weigh or 
not, owing to the appearance of the sky. When the 
cone is hoisted in such a case no doubt it decides them 
to hold on." 

** The opinion is in &vour of the signal, and every master- 
mariner and seaman thinks it a very good boon to have 
them." 

''The general opinion is that the warnings are of the 
greatest utility." 

No reply. 
Do. 

" The opinion is that the warnings are a valuable indication 
of the weather." 

'* The warnings are appreciated by the public and fishermen, 
and appear 1o carry conviction as to their general utility." 

** Serviceable." 

" Favourable." 

** The general opinion is that the warnings are of service, and 
should be continued." 

*< I think that the signals are more and more appreciated as 
the intelligence of the seafaring class increases." 

*' Very satisfactory both to shipping in the Margate lioads 
and to the boatmen of Margate." 



EAST LIST. 

Berwick 

Tynemouth - 

South Shields 
Sunderland - 
Middlesborough 

Redcar 

Whitby 

Filey 



Hull 



Goole 
Grimsby 

Boston 



" They are of great service to the seaforing men of the port, 
and great reliance is put on them by the same." 

** These signals have been and will be an inestimable boon to 
our seafaring population." 

No reply. 
Do. 

'' Our experience is that these signals are of the greatest 
importance." 

*^ The pilots and fishermen of Redcar take great notice of 
the warnings." 

'* The warnings are considered of great utility^ to the sea- 
faring population in particular." 

"It is not of much service as it can't be seen by ships 
passing outside Filey Bay, and the fishermen as a rule do 
not notice it." 

*^ Small craffc and sailing vessels, with the exception of 
fishing smacks, take notice of the warnings and frequently 
remain in port. Steamers, however, take but little 
notice of the warnings, and generally proceed to sea in 
spite of them," 

No reply. 

'*l?hat the warnings are occasionally late, bnt that their 
receipt induces many captains to act with greater caution 
than they otherwise would." 

" Of much use to the fishermen and the small coasting 
vessels. The larger ships do not come up to Boston, but 
lie in the roadstead.", . 
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EAST LIST— COM/. 



Sutton Bridge 
(Wisbech). 
Lynn 



Sheringham • 
Cromer 



Great Yarmouth 
Southwold - 



Ipswich 

Harwich 

Chatham (Dockyard) 

Sheemess (Dock- 
yard). 
Faversham - 



- ^ The general opinion of the signal is satisfactory." 



*' A good deal of interest is taken in these warnings by the 
'mercantile and seafaring community ; they are con- 
sidered reliable and of public utility." 

" Very little notice is taken of them.** 

" The general opinion regarding the signal is that it is very 
usefiil at Cromer, especially to €be fishing population 
here." 

** That they are a great benefit to the masters of vessels.'* 

''Very much appreciated by the seamen and fishermen of 
this place." 

" Highly appreciated." 

" Universaily approved of.** 

'* The general opinion as to the utility of the warning is 
favourable." 

No opinion given. 



** It is of great service, there being great traffic in and out of 
the East Swale, especially for vessels which use the 
Swale as a roadstead, of which there are a great many. It 
is also very useful for vessels bound to the Downs by 
the 'overland* (or i aside) passage from London. 



APPENDIX IV. 



Eepokt on the Comparison of the Forecasts with the Weather 

SUllSEQUENTLY KXPEttlENCED, FOll THE TwELVE MONTHS, APRlL 

1881 TO March 1882. 
The letters used have the following signification :— 



C ~ pajrtial failure. 
d — total failure. 



a — complete success. 

b s= partial (more than half) success. * 

The checking has been conducted on the same system as that employed 
during 1881, i.e., each forecast has been considered under the separate 
headings of ** "Wind " and ** "Weather," but for this year the results of the 
8 p.m. Forecasts only have been published. 

The first column gives the percentage of success in ** Wind," the second 
" Weather," and the third the average of the two. 
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